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On the moat fundamental level, heart failure 
represents the failure of the heart to supply adequate blood, 
and hence nutrients and oxygen, for the metabolic needs of the 
various tissues of the body* 

Since Its introduction by willlaa Withering in 
1785, digitalis, along with diuretic® has been the mainstay of 
therapy for congestive heart failure (CHF) for over two centuries* 
Recsnt studies have, however, demonstrated that dlgoxin could be 
discontinued In patients with stable heart failure and sinus 
rhythm without any long term adverse effects.lt has also been 
shown that long term dlgoxin therapy may be clinically 
beneficial only id patients with heart failure accompanied by 
atrial fibrillation, and when the failure has persisted despite 
diuretic treatment. Besides, dig! tails Is a toxic drug with a 
low thsrapsautlc- toxic ratio. The effect® of digitalis therapy 
on the survival of patients with ischemic heart - disease and 
Its prosrrlgrthslc effects have become a focus of concern* 

Whether the benefits of dlgoxin therapy in CHF outweigh Its 
risks has become debatable* As such, the role of digoxlm,in cases 
of heart failure, has fallen into controveray*It ia also well 
known that dlgoxin and diuretics may not always suffice for 
eases of severe heart fallure,and for acute forward failure* 


On the other hand, the role of afterload In 



* f i 2 

determining cardiac perforsaance,negL#cted for quite long, has 
recieved attention in the recent yuars# Vasodilator therapy 
was introduced into the management of CKF about two decades 
ago.lt has now become a standard therapeautlc approach for 
the treatment of CHF* more so when it has become refractory to 
the conventional mod# of therapy employing the inotropic agent 
digitalis to augment the cardiac output, and the diuretic© for. 
preload reduction and relieving pulmonary congestion. Arteriolar 
dilators improve forward flow by reduction of systemic vascular 
resistance*!*©., afterload* thus increasing the stroke volume 
and cardiac output with their beneficial effects to follow# 

The vasodilators reduce the preload, thus augmenting the cardiac 
output and relieving pulmonary congestion* 

CHF Is attended by a number of neurohuaoral 
changes that probably evolved as counteractive mechanisms to 
maintain perfusion in response to a reduced blood flow* and that 
are responsible for both the excessive preload and afterload in 
CEP.There Is Increase in the levels of circulating catec ho l aal n es 
which in turn increase sympathetic tone and promote ay steal c 
vasoconstriction. in recent times, the detrimental role of the 
Benin Angiotensin system(HAS)has been elucidated in cases of 
CHF.The MAS Is activated in CHF, directly or todlreetly, producing 
vasoconstriction end leading to an. increased production of 
aldosterone which censes retention of salt and sater.Aetlvatloa 
of the MB also plays a central rels in the pathogenesis of 
hyponatremia observed In severe CHF, and appears to be related to 
the degree of hypokalemia observed. Angiotensin ll contributes 
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fco the systemic vaso constriction of CHF and the chronic 
inhibition of the RAS a u»y ha?® a salutatory effect on cardiac 
performance la such patients, Initially it was believed that 
only those patient© whose CHF was associated with a high plasma 
renin activity(PRA) could benefit from the Inhibition of the RAS, 
but, long term results ha?® shorn that angiotensin converting 
enzyme inhibitors could be used with encouraging results la at 
least pu# of patients with a low PRA CHF* 

The most noteworthy aad widely used drags for 
therapeautlc intervention are a group that block the conversion 
of the deeapeptide Angiotensin I to the octapeptide Angiotensin 
II by peptldyl dipeptid&se( converting enzyme) and hence known 
as “Converting enzyme ImhlbdL tors**. The search for orally efficacious 
such drug culminated in the development of the highly active 
drug CapfcopziM Cushman et al,19?0)* 

Captoprll»by lowering production of the vasoeonstxleti 
Angiotensin II»ae well as favourably increasing bradyktnin and 
two series |«rostaglmdin(PQI a )parasetera decreases the systemic 
vascular resistance aad enhances vascular responsiveness, thus 
relieving the excessive afterload observed in CHF*Captopril also 
reduces the secretion of tbs sodium retaiaiag/potaszdum wasting 
hormone aldosterone, thereby contributing to preload reduction 
by controlling volume expansion and greatly lowering the risk 
of hypoiudea&a* la addition, captopril redistributes regional blood* 
flow, and improves renal blood flow aad glcwerular filtration* , 
This promote# natriuresis aad potassium conservation# Diuresis Is 
increased and diuretic requirements are decreased with captopril* 


Captopril Is & balanced vasodilator and could be Ideal la seat 
cases* it can also be used with added advantage id GHF secondary 
to hypertensive heart disease as it decreases the assn arterial 
pressure*Other noteworthy effects of captopril include reduction 
in the levels of circulating catecholamines* activation of the 
production of vasodilating prostaglandins and decrease is 
vassopressia secretion* The reports on the long term* relative and 
comparative effects of captopril in OHF are encouraging* 

Interestingly further, the results of a very recent 
study conducted by the Captopril Bt goads wul! center Research 
Croup have shorn captopril therapy to be aigoificantly more 
effective than placebo and placed it as an alternative to dlgoxin 
treatment in patients with mild to moderate heart failure who 
are undergoing maintenance diuretic therapy. 

Rot many studies have been undertaken in this 
country on the effete of vasodilator therapy* and the blockade 
of the RAS in particular* as an approach to therapy of CHF.Most 
studies here and abroad are based on hemodynamic measurements* 
the facilities for which are lacking in most Indian hospitals 
as well as ours* In patients with heart failure*tho degree of 
cardiac dysfunction does not always correlate with the extent 
Of symptomatic benefit* Furthermore, changes in central 
hemodynamics are not accompanied by similar changes in patients 
symptoms* a* seen on response to treatment . Besides, a lack of 
correlation between the short term hemodynamic effects of 
captopril and ousequent clinical response have been observed* 


Also* the results of a clinical study on the long tern effects 
of vasodilators as adjuvant® in the therapy of CHF using 
Xsosorbide dtaitrate author Bydrala&ine conducted by 
Mishra BN et al in 1966 at our institution have been positive 
and encouraging* 

These factors prompted ue to undertake this clinical 

a 

study on the comparative effects of therapy of CHF with captopril 
and digoxin f as well as to reassess the r^le of captopril as an 
adjuvant to the conventional deeongestive therapy, wherever the 
role and use of digoxin is found mandatory and otherwise} and also 
in cases of CHF refractory to digoxLn and diuretics* 
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REVIEW OP LITERATURE 


Sir Thomas Lewis had defined heart failure am 
an inability of the heart to discharge Its contents adequately. 
Sir Paul wood deflaed It am a state la which the heart falls 
to maintain aa Adequate circulation for the aeede of the ho^y 
despite satisfactory venous filling pressure. This definition 
did sot include insufficient venous return ss a cause for 
Inadeqnate cardiac output*! t Is difficult for a single 
definition to suffice for heart failure, as clinical and 
physiological criteria essentially differ* 

Proa a clinical viewpoint ,Heart failure nay 
he considered a a a pathophysiological state In which an 
ahnornallty of cardiac function Is responsible for the failure 
of the heart to panp Hood at a rate cousensurate with the 
requlreaente of the aetabollaing tissue® of the body* 

In the Intact heart, the cardiac output Is 
aerially regulated by an in ti sate integration of four principal 
detersinants -preload,afterload, contractility and heart rats*. 

The of heart failure xi mb at the 

therapeaaHc uad pul atlon of th e above mentioned detent nm ts 
of cardiac per romance to provide optical circunstanees for 
the depressed contractile force or mechanical derangement of 

’ M fa Ifta. isoifc, *1 sK ummm jHMg iLi iiMi mm muiTuiii riwi sis. .. mem m '.met as eism ■***«•' ^ 

lysm. jp i 83 i trO 0 cijt j? caratac ^ 
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Output * 

The cause of heart failure la usually 
dlelai ah ed ventri cular contractility owing eithar to direct 

1 Mm, rM *Jl ggblt: jaj§ .sa^gjii; Shi jdWrifflj- W ■ ffh; .gnm J| mg ijff JftfajJfltii %!: JEjuiftifiHfr ■■ JWL ifjij. liiis fcr Jl'Hiit iSfargfflt: tfftli tmmsi fc ; ifelijl ^wrra 'u fti u M. 'TifiUTftrilr ; 

iijw fwyrfyUK& JM aifUTv Hi JlIXMisy 



7 


) o? chronic prcissurs or ?oXuis6 oTcrXoA^( &b in 
hypertension and valvular heart disease). 

It was as early as 1922 when tiggers sad Fiel 
discovered that chronic heart failure was associated with 
increased systemic vascular resistance which resulted is 
increased af terlo&d, causing reduction in stroke voluse*Xt sas 
later fo und that different fores of heart failure sere 
associated with one or sore of the followings! )lmcressed 
neurogenic vasoconstrictor tone ( 1 . e» , nauronally released 
norepinephrine) ,ii) increased hormonally released vasoconstrictors 
(eg norejdjnephriae o^aaglo tannin) ,a»d iii) altered asooth 
auscle reactivity (eg increased responsiveness to sstafeolle 
vasodilator stimuli) (Zells et el» !9?6» 1978) * 

When the heart falls as a pump, a nusber of 
nsttrohunoral nechanisas are activated in an attempt to 
saintain cardiac output, and thus perfusion of the vital organs 
of the tody (Cohn et al„1981) si) the body appears to utilise 
the Frank starling mechanism whereby, & rise in end~ diastolic 
vol«ns(preload)ls followed by a rise in cardiac outpat*?his 
increase in preload is achieved by a coabination of volwno 
expansion, decrease in capacity of the vascular bed, and 
redistribution of blood flow.Sfcie results in part from tbs 
activation of the sympathetic nervous ay stem( Levine et al f 
1932) »ii) the increased release of catecholamines by sdrensrglc 
cardiac nerves and the adrenal medulla which augnents cardiac 
contractility* and Hi) myocardial hypertrophy with or without 
dilatatioa,aad Iv) activation of the MS.Heain secretion is 
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enhanced by a fall la perfusion pressure, and heightened 
sympathetic ©timuiatioaC Kluger et al, 1962)* 

The Renin Angiotensin systeasfhe HAS provides a fundamental 
physiological mechanism for the maintenance of blood pressure 
sad per fiudoa of vital organs* it responds to changes In the 
perfusion pressure of the kidneys* and to volume, and achieves 
the adjustments by bringing about changes in both fluid volume 
and vascular tension# The renal enxyme *renin»is secreted by 
the juxtaglomerular ceUs#Ths stimulus for renin release 
appears to be 3 fold:i)Firat,say factor tending to lower renal 
perfusion pressure,!! ) the ionic environment of the tubular 
fluld,iil) through sympathetic nervous system mediated stimulus# 
This hormone resots with a glycoprotein substrate to form the 
inactive compound angiotensin XI*Ths "Converting enzyme" 

( Peptidyl dipeptidase) catalyses the conversion of angiotensin I 
to angiotensin Xl which is a highly active compound mediating 
the effects of the RAS.Thia phylogenetlcally ancient mechanism 
achieves its goal by 1) Direct systemic vasoconstriction# 
Angiotensin XX is a powerful systemic vasoconstrictor acting 
predomt nswtl y on the precapillary arterioles, and to a lesser 
extent on v enules ,!!) yac lli tation of the ef gets^both central 
and peripheral v of the sympathetic nervous system by n 
predominant presynaptlc facilitatory effect on adrenergic 

m mmmmMktfk lldftintlf un i m£ *?A .... f QA % \ ^ i i 4 \ Hm m,|p p«uil gEfifii mi 

Wwrmtll ■ wtyh Wt A l ee aA \ , £im > mmm V Ph lWwl l ir ip- 1 jrlr 1 / y KmWmmm gi. lwaispWi». . . 

retention through aldosterone and iatrarsaal hemodynamic 
ch ang e s wh ilst preserving glomerular fil tratioa#Recent evidence 
suggests that angiotensin XX may directly increase sodium 
resorption in the proximal tubule, and that, this effect mm bo 
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reversed by captopril ( Dusiag at al, l985)#iF)By s ti m ulating 
thirst and enhanced ayatheid© of va©sopre®*tiu 
The MS la Heart Fallare.* whilst the HAS serve© the body 
admirably la coping with day to day physiological changes, 
whan pathological processes supervene, its activity nay he 
counterproductive so that Interrupting It provides a valid 
Use of therapy In CHF. 

Disturbances of the MS have been described for 
over #0 years(Merlll et ©1,1946, Davis J0 t 1965#Geaest et al y 
1968) .They have been related to various factors including 
reduced perfusion pressure ( Schneider et al, 1973) ^reduced read 
blood flow( Davis JO, 1973; Davis jo»Freana» H, 1976; Levine et al, 
1979) »«nd have been said to vary with the stage or rate of 
development of deeompea*atioa(Browa et al, 1970; Turin! et ai, 
1978) .The end result was differently viewed either as a 
compensatory nschaaisa( Zalla H, Mason DT, 1970} to help maintain 
arterial pressure despite a f alling cardiac output, or as m 
potentially harmful vicious circle in which peripheral 
vasoconstrletiaa and secondary aldosteronism led to further 
cardiac everload(Bavis J0 t I960). 

The sympathetic nervous system and the Mg are 
activated in CHF although sympathetic stimulation may be one 
of the factors contributing to renin release* The Increased 
sympathetic activity in CHF may" 'represent an initiating factor 
In depression of cardiac output, the Increasing v a aes o n at rlctien 
adversely Halting forward flow( Levine et al, 1982) .The 
levels of plasma lm ns pf aephyin e sis inversely 
imAlii to oaaeiiao carox&e xtmctxa& f MS WM 


levels do not change significantly with aped fie therapy 
(pranaein)*On the other hand, the HAS was found to exhibit a 
wide spectrum of activity and hes^dynamie improvement with 
captoprll was related to this activity ( Kluger at al* %$&&) . 

The sympathetic uervom ay a tea and the HAS thus 
combine to cause volume expansion and wait & water retention, 
and reduced Tabular capacitance toy the pressor actions of 
catecholamine* and angiotensin* Whilst the cardiac output say ' 
tend to toe favoured toy these effects toy the Frank Starling 
nechani am, they say toe on balance nore deleterious to the 
clinical state of the patient than helpful* First* the end* 
diastolic pressure nay rise excessively with little added 
benefit to cardiac output, so that* the predominant clinical 
abnormality is high filling pressure with consequent 
pulaoaary congestion* SecKsndly* the retention of salt and 
water say become so excessive that it serves no useful function* 
causes oedema end becomes an added burden to the already | 

failing heart .Thirdly * and perhaps most Impordtaatly , the | 

arteriolar constriction and consequent increase in the systemic ; 
vascular resistance causes an increase in afterload* This in 
turn tends to depress the cardiac output and thus affect the 
myocardial oxygen demand to sappily ratio adversely* The j 

important role of systemic vascular resistance has been i 

established as a sustaining factor in chronic GHJt®©** J Jr* I 
Braunwald £* 1964) *^ysteaic arterial pressure say toe 
maintained at the cost of further deterierntion in cardiac 
funetloauThe 'latter point may toe particularly pertinent fa I 

patients recieving treatment in th e form of diuretics or i 
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sodium restriction which may themselves stimulate further 
realm secretioa(Holleaberg & Williams, 1981). 

Till a few years from now, the ass of digoxim sad dims 
•sties has beam the mainstay of pharaacotherapeautle approach 
against CHF.ln 1799, John Perriar was the first to ascribe 
to digitalis a primary action on the heart.lt is undoubtedly 
the earliest known inotropic agent which was deemed effective 
in CHF, and has so far been in use despite several disadvantages 
like a low therapeautio- toxic ratio, limited plasma concentration 
and modest inotropic actioxuThi® has been so mainly because 
of a lack of alternative modes of therapy. Edgexta principally 
increases cardiac contractility and reduces the heart rate, 
and the diuretics, decrease the preload end reduce pulmonary 
congestion. 

More than 2$ years ago it was suggested that tbs 
sustained decrease in heart else by diuretic treatment may j 
in and itself,produce long term clinical benefit (Gorlin R, 19&2f* 
The roughly 200 years of experience with digitalis cannot be ■ 
regarded as typical of inotropic drug therapy for the very 
good reason that its salutatory effects are most often obvious j 
in patients with atrial fibrillation where it is acting as I 

an antidysrxhythmlc agent (Me Raffle et al, 1977), it is now j 

held that cardiac glycosides may not improve cardiac j 

performance whan added to rigorous diuretic therapy.The long | 
term effect of dlgoxin in patients of heart fallitre with 
atrial fibrillation la well known, but long term clinical or 
hemodynamic benefit could not be aSmm er was infrequent in | 
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patients with sla«s rhythm (Johnson GD,MC Beviti, 1979 ) *I» fast* 
tiis efficacy of digoxln la patients of CHI* la staas rhythm 
Is believed by aaay to bs non-existent. Cardiotonic drags 
though they iacreas# renal blood now, have been shown not to 
alter the ratio of renal blood £Low{BBF)to cardiac output 
(gaudier et ai,!96ljMc Donald et al 9 196%iLeJsmtel et si, 
t930;Cogaa JJ, I960) .Digoxia is also a toxic drug with a low 
therapeautlc- toxic ratio and it has become debatable whether 
the benefits of using it outweigh the risks associated with 
its uss(S#lssr A # 1961) .The inotropic drugs have also been 
shown to havs a tendency to cause or worsen ventricular 

ACS inhibitors decrease ventricular 
octopyCdslaad et al,196hsPacker et al, 1934) .Two recent 
studies have also shown that the use of inotropic drug results 
in short term symptomatic relief at the cost of accelerated 
deterioration In cardiac functiea( Packer et al» 196%Shah et al t 
^ a^jr*em^sn^i that the agents of first choice 

In the management of CEF are the diur«tics»Unfortuaately # ths 
use of increasing doses of diuretics Is subject to the law of 
dtslmtsfetag therapeautlc returns, the limiting factors being 
either drug toxicity or resistance to its effect* Studies haws 
shown that the major cause far diuretic refractoriness is 
the activation of the BAS by these drmgsClkraa 8 et ai t 198®) • 
Diuretic activation of the BAS leads to exacerbation of the 

wa a o coast ri. a tf a n with consequent decrease in cardiac 
ou t sat *. a n d shit retention* 1 1 was thought cossible later* that 
addition of an Ad inhibitor with diuretics coaid result in . 


further increase in exercise capacity by nullifying this effect 
(Beyliss et el g t977)* 

The combination of digoxLn and diuretics does not 

alter the afterload* Diuretic®, in addition* oey precipitate low 
cardiac output since they decrease venous filling pressure* As 
such* this combination has been found inadequate la a large 
number of cases of CEF* 

In the last decade or so* the clinicians hare 
tried to alter the afterload favourably Kith the use of 
vasodilators* 

The principal of peripheral vasodilatation in 
relieving pulmonary congestion was first postulated by Smxmft 
& Farr as early as t9%4*These drag© were first used in clinical 
practice by Burch in 1956 ia CHP to decrease venous tone* with 
the ease physiological principles in mind* Johnson et al(f9?2)* . 
employed sublingual nitroglycerine to induce peripheral 
vasodilatation for the relief of pulmonary oedema in patients 
of left ventricular failure. in both these studies* the objective 
was to decrease pulmonary congestion by venodilatatioa*At that 
time* the role of vasodilators ia deersacdng impedance of the 
left ventricle with subsequent increase In cardiac output nan 
not appreciated* 

Majid et al* 1971 ; uew^plMtttolaalae in patients of 
CRT developing after meets myocardial Infarction end 
demonstrated substantial decline In systemic vascular resistance 
(Sfl)aad pulmonary arterial pressure* with increase in ear&Las 
©utput*and without any significant changes in systemic arterial 
pressure and heart rate*Modsra era of afterload reductloa in the 
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treatment of CHF was thus begun by successful use of vasodilator 
la acute forward f«IJLure*Tbereaf ter, the raso dilator therapy 
concept spread rapidly and extended to the management of 
severe chronic (MF also* 

The beneficial effects of vasodilators are 
prlacl pally by their actions on the peripheral vascular bed* 

The vasodilators decrease pulmonary congestion by redaction 
of ventricular preload and Increase cardiac output by reducing 
i ape dance to for sard floa( Cohn , 1973) t pthfer^wii i * p ^ i* p yfnt 
in pump function produced by vasodilators is generally 
accompanied by decreased myocardial oxygen demand*fhls is 
because of reduced myocardial wan tension through Laplace 
Lav* In contrast, an Isotropic agent increases this demand 
by* enhancing velocity of fibre shortening* This may be of 
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particular importance to the patient of ischemic heart 
di seas© ( Fraacio eca et al, 1977 ) * 

lelther the hemodynamic ' effects of heart failure , 
nor those of vasodilators are uniform, mad In view of the 'spectrum 
©f action of vasodilator drugs, the choice of the drug should 
bo based according to the predominant and specific definite 
present in a particular patient(Brannvald E, 1977; Chatter jee & 
P&rmley, 1977) *. Examples of predoadLnaat vasodilators include 
nitro glycerine and nitrate, while on the other hand,hydraLaaine, 
nifedipine and minoxidil are predominantly arteriolar dilators* 
Hemodynamic improvement in GHF with the use of 
isosorMdto dial trate( lilliass et al,19??i Ghosh ** «1»1 W)i 
after long term therapy with nitrate' and hydxalatfUmCLaiar et 
al»f9BtfMishra et «sl,19§>4& at our institution)! with the use 
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of fcydrMaslae alone ( Chatter joe etal, 1976)1® well documented* 
The fear of clinically meaningful nitrate tolerance was found 
to be nmfouad*d( Pranciosca et al, 1978) *Thts mmm to be feme 
for hydralazine as well, be cause, the heao dynamic responses to 
this drag were also found to be unchanged after therapy y 
lasting on an average 8 months( Chatter jee et al,1978)» 

The examples of drags having both arteriolar and 
veaular dilating properties are sodium adtroprusside, 
phentol amine , pheno3tyb0nzasine # prazosin i trimazosin, captopril 
and enalaprll.Beaeficial hemodynamic effects of sodium 
nitroprusaid© in patients of CEF dm to mitral regurgitation 
has bean obeerrad( chatter Jee et al ,1 973) * Prazosin and 
trlaasosta have been shown to be of clinical benefit In CBF 
of varied etiology (Araow ( Banhey* 1978)*Bea#fleial effect of 
oral prasoaSn with acute and chronic use was also reported by 
Avan et al, 1977«Prazoaia,however,was found to b-r-sgso elated 
with drag tolerance{ Packer et el# 1976; Arnold et al»1978)# 

A comparative hemodynamic study was conducted by 
Later et al In 1931 to evaluate the effects of hydralsmtne 
and lsosorbide dLnitrate alone and in combination la chronic 
CHF*They observed that hydr alanine alone produced benefit 
as compared to iaosorhlde dinitrats t aad their comMnation too 
was superior to the use of lsosorbide dial IP** **•*»•* 

of *“ eh * *** b, KotiUU .t 

al im 1915* 

Hemodynamic improvement with the use of atfedlf&mm 
in chronic GIF is haowa< Later et al, 1984) •Hemodynamic benefit, 
increase in duration of exercise have been noted with the mm 
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of felodiptns^a calcium channel ;eata£aais£«ith selective 
vasodilator property, In cases of chronic CEP(fe®sie et al, 

\mu 

J»pixlc®lly»a hydralaziae*-ni t rate combination nay 
be thought to worts wall for most patients of CHI* with more 
mphauLa on the nitrate if the predominant symptoms are 
pulmonary congestion., and more emphasis on hydralamlne if low 
output aymptoms(eg oliguria) predominate* Continuous at Crates 
may he unnecessary for chronic therapy once the patient Is 
stabilised* With this amount of research, vasodilator therapy 
was established as m important adjunct to the conventional 
therapy of CEP* 

However, with further studtes»it became evident 
that vasodilator therapy , whilst undoubtedly effective in short 
term could fail in the long tens.Thie failure could be attributed 
to the activation of the counterpoised homeostatic systems 
which antagonised the vasodilator actions of these 4rugs( Berest 
H et al, i960)* Sodium nitroprusslde and prazosin were found 
to have a stimulant effect on the ft AS, and this could result 
in therapeautic failure if sustained* Another problem with 
these agents was of rebound deterioration on withdrawal* 

proa the above studies it became obvious that am 
agent with vasodilator properties and a capability to biotic 
the MS selectively would prove Ideal In majority of eases 
of OTP.Tbe use of such a drug would prevent either diuretic 
induced or vasodilator induced activation of the MS*£Lm«e 
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la addition, the blockade of the BAS la a specific meaner scald 

o 

be a very muck pbyeilogical approach to counteract the 
hcaodynacdc derangements sees*, la case® of CBX* 

Development of the AGS inhibitors* As it became evident from the 
above mentioned f&cte.ACS inhibition could be viewed as the 
most practical pharmacologic means to block the effects of the 
HAS* The development of the AGS inhibitor® was based on the . 
observation that the vasoactive snake venom frdrn Bothrops 
jar&pa vas capable of suppressing the angiotensin converting 
enzyme (Ondettl ;tA, 1977) .The amLno acid sequence of this active 

peptide vas identified and the synthetic peptide &Q20S31, 

v 

tepro tide, was developed subsequently ( Ondettl MA, 1977; Cushman, 

1 973 j Ferguson, 1977) *L*ter, it became possible to develop a 
compound of comparable affinity for the converting enzyme 
that could be given orully*Thls agents was SQH225 or captoprU 
(Ondettl MA, 1977 jFergusottp 1977| Cushman, i97S)*W.th its 
development ,a highly active pharmacological agent earn available 
to test the role of the HAS in situations where or whenever * 
it was contributing to the pathophysiology of cardiovascular 
disease* 

Snalapril (KK-42 1 ) and eaalaprilat ( MK-422) are still 
recent compounds of this group lacking the salfhydryl moiety 
that initially was felt to be responsible for many of the side 
effects of captopril *These drugs are on the verge of being 
launched into clinical use in this country* 

Pharmacology and therapeautlc consideration of the drug, 
captoprU , used in this study are given briefly as follows t- 

Captoprll is absorbed rapidly from the <Kf in normal 


individuals* with detectable levels seen as early m 15 minutes 
following adi o-biatr otion* Approxiaat &ly , 60-75# of aa oral dose 
la ah&osdCcripiani* 19dO|DucMa, 1982b) *It la not kaom if captopril 
crosses tbs placenta la aas«as(Bljpkla t 1962) • cap top ril does sot 
eater into breast .silk of humans* levels are less than \% of the 
blood levels because of minimal en try ( Devlin, 1 96 1 ) • Captopril sad 
its metabolites are mainly excreted by tbe kidneys with a minor 
role for elimination in the faeces* The renal excretion of 
captopril is rapid* over more tfasaSO^ of the 2k boar urinary 
excretion occurs within % hours after adaiai stra felon and is 
essentially complete within the first 2% hours* The jwiaairy 
mechanism of excretion is tubular secretion* The elimination 
half life of unchanged captoprll lias been established to be 
!*? hours(Ducdiin t 1982} ^Captopril can be removed from the body 
lay hemodialysis(Hirak&ta* 19d1 ) • 

Peak hemodynamic effect as manifest by reduction 1ft 
systemic vascular resistance occurs at 60 minutes* The duration I 
of action also follows well with the pharmacokinetics of 
unchanged captopril and averages about V6 hoursC Cody* 1962) • 
Mechanism of action of AGE inhibitors: Most data support the 
view that the beneficial effects of the ACE Inhibitors In heart 
failure arise mainly from the reduction In ay steals vascular I 

resistance and left ventricular filling presmire* The major 
aontxlinitioft to this effect la from the inhibition of the HAS 
and safes* Quest reduction in isiidLoteasla 11 cone enir&ticns* 

However* the correlation between the immediate hemodynamic 
effects and the plasma renin act! vlty ( PEA)1« modest»0ne recent 
study showed a linear correlation between the immediate 


hemodynamic Improvement following captoprll and the 
pre-treatment PM in 100 patients, but failed to show any 
useful correlation after Ito 3 months treatment ( Packer ©t al, 
1935)* This inconsistency has suggested that factors other 
than blockade of the M£(angiotensia formation precisely) 
may he responsible for the effects of heart failure, but there 
is evidence accumalating that tissue levels of ACE and 
angiotensin II ( particularly i& the vasculature) are more 
important than plasma levels in determining the drug's effects* 
(Unger et al , 1965) • 

Other factors may be involved, First, these drugs 
bring about a reduction in circulating catecholamines which 
have been shorn to correlate with the hemodynamic improvement 
(Cody et al 9 1982),and elevation in plasma adrenaline has bean 
found after their wi thdrawal ( Hi choll s et al, 193 1 ) .However, such 
findings have not been consistent ( Faxon et al, 1931) .The reduction 
in sympathetic activity must be considered as a possible 
important aspect of ACE inhibition in CHF. 

The third mechanism whereby, a reduction in systemic 
vascular resistance may be accomplished by ACE inhibition is 
by the inhibition of the potent vasodilator biadyklnLn. Ho sever, 
the extent of the effects of ACE inhibitors on circulating 
bradykiain Is not certalxult has been suggested that the effects 
are local than systemic, and the renovascular effects of 
faradykinim are not enhanced by captoprll ( Edwards & Pat field, 

1985 ). 

A further possibility is that the i nfai m, ti oi* of 
k i nin a s e stimulates the production of the vasodilator 
prostaglandia # PlE^(!l&s41ettl & Malik, 1979) .Support for this 



in kidney also contrlbut# to their beneficial e£feci*5ome 
consider these to be fundamental to their therapeautic use in 
heart faiiure(Lipkla & Foole~W±lson t 19d5) Reduction in the levels 
of plasma and urinary aldosterone is the most obvious mechanise 
by aid. eh sodium excretion My he enhanced^ Greater et al,1981) 
but reversal of &xt gl, & t ai ma t renal tubular and iatrarenal 
hemodynamic effects which result in sodium retention may be 
more important (fodd & Heel# 1966) .The reported reduction la 
plasma and urinary v&ssopresaln le vels( Thibounier et al» 19S1) 
with prolonged therapy and the enhancement of renal proatagXandlas 
may also con t rl bate {Haejletti & Malik* 19795 • 

Recently, the RAS has been implicated in... the 
pattogeaesis of hyponatremia observed in patients with severe 
heart failure. The pharmacologic effects of angiotensin U «tU. 
tend to cause water retention^ thirst stimulation, vassopressln 
release and intr&renal haaaw^ynaadi c changes) and the rapid and 


. ' 21 

•Tia© first ACE inhibitor to be used In oases of 
ZUF was teprotide.A reduction in SVZ and a rise in cardiac 
output were reported with the use of intravenous teprotide 
by Curtiss et al, 1976* 

Turin! et al( 1979) gave captopril during cardiac 
catheterisation to 6 normotensive patients with refractory CHF* 
They observed that captopril could reduce both the afterload 
and preload* ana improve cardiac function.They opined that it 
remained to be seen that whether these benefits will persist 
with chronic administration* 

Davis et al( 1979) used captopril in the capacity of 
an orally effective AGE inhibitor in cases of chronic GHF# 
fhe 7 cases studied by them had little or ao relief in symptoms 
despite use of oral. vasodilators(6 with hydralazine and I with 
prazosin) .Beneficial effects-heao dynamic and clinical led them 
to conclude that captopril appeared to offer proofs© in the 
treatment of CHF and was worthy of further investigation* 

Hemodynamic effects of captopril were evaluated in 
10 patients of CBF(7 due to IHB, 1 hypertension*^ of unknown 
etiology) by Ader et al(19$Q) *Ia all their cases they found 
significant increases in ^cardiac output (average 28$) , stroke * 

volume(49$)«nd stroke work index( 26%) along with decrease in 
pulmonary capillary wedge pressure(48$) ,indi eating improved 
left ventricular functioa*Hodest decreases in heart rate and mean 
arterial pressure were also seen* In 7 of these cases repeat 
hemodynamic studies revealed sustained effects* These were 
accompanied by clinical improvement and increased exercise 
tolerance during maintenance therapy* -They also suggested on basis 




filtration fraction decreased stgniiic&ntly while urinary 
sodiuia excretion doubled, Captoprli reversed the renal 
vasoconstriction in CHF and redistributed regional 'blood flow* 


The plaaaa aldosterone and aerejdmsphrlne con ceairatioas allowed 
a fail* Similar acute hemodynamic effects bad been reported by 
Baxon at al in !980*Creager et al also found that with captoprli* 
the fraction of the cardiac output assured as renal blood flow 
was increased significantly to \k%* 

The long term effects of captopxil treatment were 
assessed by sequential hemodynamic measurements over a period 
of 6 month® in 19 patients with resistant CHF by Found at al* 
1982*Improv#oent was noted id thin the first week in If of the - 





practice and that there was lack of definite correlation 
between hemodynamic value and long term clinical response. 

Studies of Cohn and Franciosca( 1977 ) revealed that 
vasodilators war® of relatively less value in cases of obstructive 
valvular lesions as MS & AS. They were also found to be of lesser 
value in cases of chronic obstructive airway disease (Hubin ©t 
al, 1962;Konstam at al„1984)* 

Cowley et al( 1982) performed a placebo controlled 
study of captopril therapy in 10 patients with sever© GIF whose 
symptoms were not controlled by digoada and diuretics, improvement 
was noted in exercise performance which was found to correlate 
frith the reduction in the forearm vascular resistance caused by 
captopril# 

Angiotensin II levels, hemodyn sales and sympatho- 
adrenal function after low dose captopril in 10 patients of 
chronic CHF were studied by Cleland et al in 1984*9 of these 
patients had a high concentration of plasma renin* Frequent 
measurements were made over 60 minutes of a small dose(6*2b mg) 
and related to concurrently measured hemodynamic variables* 

^ Captopril was found to cause a decrease in systemic and 
• pulmonary arterial pressure and an increase in the cardiac index# 
these changes coincided with reduction in concentration of 


plasma angiotensin II and increase in plasma concentration of 
renta*Th# heiiodyl^aic changes were accompanied by a decrease 
in plasma ejdaepttriii concentration* The patient® with low plasma 
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altered lumodynaaica in CEF with the observation that the 
first d> any produce hyiotenrion* Vasomotor syncope with 
bradycardia had earlier bean noted to occur after eaptopril 
ia cases of G&F associated with, a high PRA* 

The largest, most significant and most widely quoted 
trial of eaptopxll ia heart failure was carried out toy t toe 
:aptoprll Multi center Research. Group ia 19$3*92 patients with, 
heart failure refractory to dtgoxia and diuretics were allocated 
to either captopril or placebo randomlyvTh© dial cal course 
and repeated exercise testing was recorded for 12 weeks* At the 
end of the 12 week period, the groups had been reduced for 
various reasons-^? on captopril sna 2b os placebo, using the 
N7HA functional class rating, 30 captopril treated patient® 
had improved compared to 10 of placebo group*in the captopril 
treated group, there was a mean 2h% increase in the exarsine 
duration tout none in the placebo group* Pro- and post treatment 






patients shoved Ions ter* hemodynamic benefits* 14 cases 

developed & stained reactive hyper re ilaecia* 12 of these 
impre ved clinically* 12 other patieata had no reactive rise 
In FRA and these showed nd significant improvement in any 
h modynaoic variable. They thus concluded that many of t3 e 
patients of SHF with a low PRA could benefit from captopril* 
and these patients could be distinguished from the non- 
responders by the occurrence of reactive hyperrenlnomla 
during long tern treatment. 

Cleland et al( 1984) performed a double blind 
crossover study of eaptopril and placebo in patients with 
severe heart failure .During the double blind phase * eaptopril 
was found to b# significantly bettor than placebo in relieving 
the symptoms of heart failure, increasing exercise duration* 
reducing end-systolic and end-diastolic ventricular dimensions 
and the incidence of ventricular extrasystoles. Adverse effects 
were not troublesome but two patients developed mild postural 
hypotension lnltlally.There was a rise in the effective renal 
plasma flow and a -significant reduction in creatinine clearance* 
serum and total body potassium Increased. The workers concluded 
that cnptoprll corrects biochemical abnormal! tiee # lialt* 
arrhythmias, improves cardiac performance and benefits patients 
symptomatically in GfflF* 
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. dnt£d.ned,but,the PH A, aldosterone and no i' epinephrine 
concentrations increased, fluid retention developed and clinical, 
benefit did not occur. 

The captopril Mul tt center Research aroup performed 
mother study on the faerndynamlc responses and long term 


affects of captopril in 124 patients of -heart failure resistant 
to u.igoxln and diureties.Tbe cardiac status of these patients 
was deteriorating prior to this study* Favourable acute 
hemodynaaic effects occurred consistently with captopril* 

:-faxiaal »ean % increases in cardiac index, stroke index and 
stroke work index were 35£»44$ and 34# respectively* At 8 weeks, 
hemodynamic changes wore sustained* significant and sustained 
improvements were observed in most patients as measured by 
change in STB A Claea( 79J0 • Those patients who underwent pro*- 
and post treatment exercise stress testing, exhibited a highly 
significant increase in mean exercise tolerant© time of 54$* 
There was no evidence of tachyphylaxis over a 13 month period* 
All patients with hypokalemia at entry and all but one with 
hyponatremia normalised rapidly* Disappearance of oedema in 
55# for whoa data were available was a notable feature* Captopril 
was generally well tolerated although hypotension ceased 
withdrawal of the drug in #6* 

The effect of intravenous captopril in patients with 
severe cardiac failure was studied by n&d<m®ker et al in 1934. A 
rapid redaction la MR end systemic blood prewire were noted, 
and the cardiac output increased by 20%*The rapid response to 
intravenous captopxll indicated that it could bo useful for 
patients with severe heart failure requiring Intensive treatasat* 
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Boeanelli et al { 1 986 ) compared an addition of 
captopr±l( 12*5 to 50 mg b*d. )w±th increasing do cos of 
frusemide( 25-100 mg/d)in CHF»ia a randomised double blind 
comparative triaUstatistically significant improvement 
occurred in both the groups in a parallel fashion# Ichocardio-* 
jr. phic data showed significantly better pattern of changes 
in the captopril group* They concluded that the addition of 
low doses of captopril to basal therapy appeared to be as 
effective as addition of higher doses of fureshmid# in 
uncontrolled moderate CEEVThis approach with captopril, at 
the same time appeared to be more physiological and cafe* 

Takada et al( 1966) gave captopril 25 mg to ? patients 
of chronic obstructive pulmonary disease in stable state* 
Captopril .increased cardiac output by 23# and decreased mean 
systemic pressure by 12$ but did not alter the mean pulmonary 
arterial pressure* The heart rate, mean right atrial, and 
pulmonary capillary wedge pressure remained unchan gad- p ulmonar y 
and SVR fell respectively by 14$ and 31#* 

packer et al( 1966) compared the short and long tern 
clinical responses to sequential therapy with prazosin and 
eaptoprH*The initial increases in stroke volume and cardiac 
index with prazosin were lost in the long term* Cap topril 
produced modest increase in both these variables, and there 
was so attenuation of these effete on prolonged therapy*They 
proposed thus, that the choice of vasodilator drag over another 
is patients with CHF should be based on studies that compare 
their long term rather than short term effects* They attributed 
the superiority of captopril to its ability to effectively 


reduce the activity of the sympathetic nervous system and 
the HAS* 

Packer et al( 1986)also investigated the adverse 
effects of captopril and enalapril therapy la CHF.They found 
that symptomatic hypotension, functional renal Insufficiency 
and. hyperkalemia were the 3 most common adverse effects which 
wore predictable consequences of interfering with the HAS* 

They also found that these adverse effects could be prevented 
or reversed by increasing the intake of salt or decreasing the 
dose of coacoaitantly administered diuretics* The occurrence of 
these side effects rarely" caused discontinuation of drug# 

AUcaadri et al( 1986) compared captopril and digojcLa 
in mild to moderate heart failure* Captopril (25 mg 8 hourly) 
appeared to i improve hemodynamic effort tolerance and cardiac 
function under stress of isometric exercise in patients with 
severe chronic CHF*The improvement was comparable to that 
obtained in the same subjects with digoxln(0*25 mg once dally) 
given for one month* They concluded that captopril with Its 
lower toxicity and under therapeautic range was a valid and 
useful alternative to digoxLn for treatment of patient® of 
mild to moderate CHF la sinus rhythm* 

Hagnani & Magelli ( 1 986 , for Multi center 
Research Group on mild heart failure) enrolled 94 patients 
of chronic GHF(NYHA Class fX~IV)on digoxLm for a 12 Miuth trial 


trend of survival curve in the placebo or captoprll treatment 
groups after 6 months. Patients treated with captoprll without 
addition of diuretics had a significant improvement in HfHA Class, 
Increase in exercise capacity, a decrease in CT Ratio and 
enhanced echo car diographic left ventricular contractility# 

These preliminary results proved captoprll useful as compared 
to placebo in mild to moderate heart failure* Addition of , 


captoprll was held to form an useful adjunct and alternative 
to the addition of diuretics when the patient was f on digoxLn# 
Mo tachyphylaxis was observed* 

Therapeautic evaluation of captoprll was carried out 
by Mishra et al in 1986*18 cases of resistant CHF who had 
recieved conventional therapy for at least 6 weeks including 
the use of vasodilators without significant relief, were added 
captoprll (12* 5 initially increasing to a maximum of 150 »g/d) 

At 2 months, Y2 cases ( 66*6%) showed good response( decrease in 
NYHA Class by -2 grades), k fair response (decrease of ! NYHA 
grade), and 2 did not respond* Unlike vasodilators, clinical and 
hemodynamic benefit was achieved without fluid retention in a 
physiological manner# 

Kaushik et al( 1986) reported experience with long 
term therapy of sever© CHF(NYHA IV)in 8 cases not responsive 
to conventional therapy. All patients showed significant and 
coutinning functional improvement within 2 weeks of start of 
therapy# There was an accompanying decrease in heart rate,meaa 
arterial pressure and heart size. Left ventricular ejection 
fraction increased serially to statistically significant levels 
at Id weeks* 



Ill a randomised double blind trial *60 patients 


with loft ventricular dysfunetion( ejection fraction loan than 
455*5) but without clinical evidence of heart failure* 1 week after 
q wav« myocardial infarction* wore given captoprll 25 sag tds, 
frasemide 40 mg od or placebo by Sharp© at al( U6d)*With 
captoprll,the left ventricular end systolic volume index: and 
ejection fraction were significantly Incrasiaed fie* 1 month 
onwards* la contrast* tke fruseaide and placebo groups showed 
significant increases in ventricular volumes, with stroke volume 
index m changed and ejection fraction slightly reduced*fhe 
study demonstrated tk&t captoprll could improve symptomlesa 
LV dysfunction in patients with acute Q wave myocardial infarction. 


in contrast to these studies* ike use of captoprll in 


primary pulmonary hypertension k&s been disa&ppoiatlag to 
surest that angiotensin does not play an important role In tke 
maintenance of this condl tioa( Rich et al*1982|Lel#r et at, 1933)# 
Of great interest Is tke study conducted by tin 
Captopril i&gnxtn Multlceater Research Croup which published Its 
observations in t9&S*This mul ti centric, double blind, placebo 
controlled study compared tke effects of captopril tr e a t m en t 
with those of dtgoxlm treatment during naintansaee diuretic 
ikernpgr*in patients mth mild to moderate heart failure* Compared 
with placebo, captopril therapy resulted in significantly 
improved exercise time (mean increase S2 s vs* 55 s)aad improved 
HIM Claas(4T* V»*22$),bai dlgoxtn therapy did sot*Mgoxln 
increased ejection fraction! 4*4$ increase) compared nth captoprll 
(1*3% issresse)*and placebo! 0*9^ increase)*The number » t p re m atur e 
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ventricular ectopic beats( PVC * e) decreased 45% in the captopril 
group, and increased 4% in the digoxLn group with more than 
10 PVC*e per hour. Treatment increased requirements for diuretic 
therapy, ana hospitalisations were significantly more in cases 
recieving placebo compared with those reclaming either active 
drug. Transitory hypotension occurred more frequently with 
captopril .The ntudy concluded that captopril treatment is 
signific&ntly more effective than placebo, and is an alternative 
to digoxiu therapy in patients with mild to moderate heart 
failure in sinus rhythm, who are recieveing maintenance 
diuretic therapy. 

This mass of data is telling the physicians that:* 
i)the ACE inhibitors are unique new type of therapy for heart 
failure, ii) they have an advantage over previous therapies of 
being capable of blocking sodium^retention by the kidney which 
results in some advantageous correction of biochemical 
abnormal! ties,iii) their effects are detectable both by 
hemodynamic and moreso clinical parameters which may not 
always mutually correlate, iv) their effects are both acute and 
long lasting, v) they can be valid alternatives to digoxin in case 
of CHF in sinus rhythm(aild to moderate) ,vi) their use cam 
bring about reduction in diuretic do sages, ii) the ACE inhibitors 
may improve prognosis, a conclusion which has to be guarded, 
because, only cases refractory to other therapies have been 
studied in this regard, and v±i)thsy are relatively well 
tolerated and safe drugs with a promising future. 

**##* ' ■ 







m present study was carried out la the 


department of Medicine, M#L*B*Med cal college, jhaasi#The case 
material of the present study consisted of patients having 
congestive heart failure admitted in the medical ward and/or 
attending medical OPD at the medical college. The period of 
study extended from August 1933 to July 1939*1 total of 
6% patients mere observed during this period# These patients 
mere assigned to 3 groups- a, B & C. Group A»the control group, 
haul patients mho redeved conventional decongestive therapy 
in the form of digoxln and diuretics# Group B redeved 
c&ptopril and diuretics for treatment of CHF,all the cases 
kept in this group mere in sinus rhythm and digoxln mas not 
used in them# Group C patients redeved all the 3 drugs,!###, 
digoxln, captopril and diore tlcs#Ma4ority of the patients 
assigned to this group(S2&)had severe chronie GIF which mas 
deteriorating despite optimal doses of dgoxia and diuretics# 

The control group consisted of 22 patients out of 
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which 13 mere of valvular heart disease, 3 of ischemic .heart 
diseaae(IHB),and 2 each of congestive cardiomyopathy end 
cor-pulmonaT e# Group B had 20 patients of which 11 mere of 
valvular heart disease, 6 of IBB and 3 of hypertensive heart 
faH*r*#The other study group, group c consisted of 21 cases 
of valvular heart disease and a single cases of congestive 
cardiomyopathy# 

All cases mere subjected to detailed interrogation 


and clinical exaalnation.The history of previous decongestivs 
treatment was enquired la detail .Etiological diagnosis of 
congestive heart failure was confirmed by relevant 
investigations. 

Severity of congestive heart failure at the initial 
examination was assessed by noting effort tolerance and the 
patients were grouped on the basis of HYHA classification. 

All patients had their routine blood( Bh , TLC , DLC , ESR) and 
urine analyals( routine and microscopic) , blood urea, serum 
creatinine, blood sugar (fasting & post prandial ) , serum 
cholesterol , and SQOT,SGPT if required, dons* X-Ray Chest and 
ECG was taken in every case .These investigations were repeated 
tr# wx$kX tor to# pirofffro jsl # ms and whan. rnqiiir©d# 

The dose of captopril employed was 31*25 ag/day 
on an average and ranged from 6*23 mg to 73 mg/day.The drug 
was started with low doses and built up according to response 
and the aide effects observed* Patients were asked to report 
about any side effects( nausea, vomiting, diarrhoea, headache, 
palpitation, postural giddiness, skin raeh)lf they ever 
experienced them. The dose of captopril was adjusted if 
required to produce the optimal response and to avoid adverse 
reactions*The patients of the control group recieved only 
digoxin and dluretics*The dosage of these drugs were adjusted 
according to the need of the patients. 

The response to treatment was noted by observing 
the following parameters initially dally and then at weaks(w« 
iat«rval*The data obtained was recorded on specific proforma 
(appendix I) designed for the purpose of analysis and evaluation 
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of the results. 

WIBA ClasesPatisnta were graded according to forte 

Heart Association) classification. 


class I : Patients with cardiac disease bat with no limitation 

of physical activity.ordlnary physical activity causes no undue 

dyspnoea* anginal palm* fatigue or palpitation* 

class li t Patients with slight limitation of physical activity. 

They are comfortable at rest and with olid exartion.They 

experience symptoms only with more strsmuos grade of ordinary 

activity. 

Class III : Pa tier ts with marked limitation of physical activity. 
They are comfortable at rest but experience symptoms even with 
.wilder forms of ordinary activity* 

class IV i Patients with inability to carry out any physical 
activity without discomfort. Symptoms of cardiac inefficiency 
may be present even at rest and are intensified by activity. 

dfc Hour urinary out put: Patients were asked to collect their 
urine of 2k hoars from the first day measured initially dally 
and later on at weekly Intervals* 

Weight sleight mas recorded to the nearest 0*5 kgs by using 
adult type of weighing machine, same machine was used for 
subsequent follow-up to minimise instrumental error. 

Heart Bste sThe heart rate was recorded by auscultation at tbs 
chest directly. f*»rati©n of 1 minute was used fm the record. 

' Hood pressures This was re c orde d by mercury aptogmomaxtometer 
In lying and sitting position and in both upper & lower limbs 
If needed* 



jyp: Jugular venous pressure was measured with patient propped 
up la bed la bed with his trunk, neck and head being la straight 
Has and asking an angle of with the bed* light was allowed 
to cose and fall down on the neck tangentially*! scale was 
kept froa the point of highest pulsation in Internal jugular 
vein on right side towards aanubri.ua sterol* mother scale was 
kept vertically from the angle of Louis* Vertical height of 
later scale In centimetres below the horizontal scale was 
taken as JVF* Depending on situation JVP was measured in other 
position also like 60° & 90 ®. 


liver size silver was measured in centimetres below subcostal 


margin in the aid-clavicular line* 

Oedema: Oedema was recognised behind the malleoli of tibia and 
fibula of ambulatory patients and on sacrum who were confined to 
bed*preasure of the finger was maintained for 30 seconds and 
pitting was noted* 

Basal crept® :Tho lungs were examined for crepts by way of 
auscultation and monitored to see the effect of therapy on than *| 

Heart alas till patients had at least Z X-Rays of chest dons 
during the period of hospitalisation, one shortly after 
admission and other Just before hospital discharge or ( h i ring 
follow-up*! f the patient was serious the x Ray film was taken 
la supine position but otherwise most of the fUns wore .exposed 
with the patients In upright position after Inspiration at $ 
feet distance* Cardlomegaly was assessed froa the film by the 
cardiothoradc ratio, defined as the ratio between the tram avers 


* - . o;6 

diameter of ill* heart and Internal diameter of the chest, The 
transverse diameter of the heart was obtained as the sum of 
the widest portion of heart from the light to the left border 
of cardies sUhoutte at the aidliae .internal diameter of the 
chest warn takes as maximal internal thoracic dimension taken 
at the level of the highest point on the left healdiaphraga# 

GT Ratio above 0*5 *as considered abnormal. 

pulmonary venous congestion on chest X Ray was graded* 
Grade 0» Mo pulmonary venous congestion. 

Grade l« pul nonarr venous hypertension defined as greater diameter 
of upper compared to lower lobe pulmonary vessel s( film was taken 
in upright position) *lf the film eras taken in supine posture, 
then pulmonary vascular redistribution and either peribronchial 
cuffing or loss of right hilar angle were taken as grade I* : 

Grade Ti t Interstitial pulmonary oedema defined m loss of 
pulmonary vascular marking in association with kerlcy B Unas, 
Grade II l i Localised alveolar oedema defined as confluent alveolar: 
infiltrates in perihilar area and lower lung field. 

Grade IV s Diffuse alveolar oedema defined as diffusa confluent 
alveolar infiltrates throughout most area of both lung Helds* 

Clinical follow-up; The dosage of captopril was kopt constant at 
discharge and patients were asked to attend the medical ORB 
for their evaluation at weakly Intervals regularly* All the 
possible complicating events like aids affects end drug tonicity, 
response to ' therapy( im p rovement/ wo rsening of CHf$ and death if 
it occurred were recorded* 
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OBSERVATIONS 


The period of the present study extended from 
August 1966 to July 1969 • A total of o4 patients of CIIF war© 
observed during this period* The patients were put into three 
group® - A»B & C. Group A comprised of £2 patients and served ar; 
the control group# The patients of this group relieved conventional 
d ^congestive therapy in the form of digoxia mid -diuretic a* Out 


of these 22 cases, 9 were males and 13 females .The average 
duration of CHF was 1*30 years( range 0.06 to 8 yrs). In group 
B,one of the study groupe,20 patients out of which 3 were males 
end 12 females were studied. The patients of this group redeved 
captopril and. diuretics for the treatment of their C1'F*A11 
these cnees were in sinus rhythm and digoxLn was not given to 
these patient®. The average duration of CHF in this group was 
1.15 years(r«nge 0*02 to 5 yrs)*la group C,the other study 
group, 22 cases were studied*0ut of these 13 were males and 9 
females. The average duration of CHF in this group was 2.69 years 
(range 0.04 to 6 yrs)*l8 of tneee caes had already been on 
digoxln end diuretics for an average duration of 10 months 
and were poorly controlled with ouch therapy . Cap topri! was 
used as m adjuvant drug,i.e.,in addition to digoxia and 
diuretics, for the treatment of CHF lathis group. 

The age and sex distribution of the cases of 
the control and study groups is shown in table i.in group A, 
the age. ranged fros 15 to 62 years (average 39*3 y rs),and frem 
20 to 65 year*(aver*ge 42.2 yrs) It 10 to 62 years (average 
33*16 yrs)iu groups BAG respectively* 






ULTIP.T. 


ISTEIBUTIO 


am' 


0 , >20-30,. > '3Q~ZfO 

- - AGE GROUP 

(/YEARS-) 

GROUP, A 








TABLE 
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,.. 0 @ and sox distribution of the caaoa of control and the 
Bfcudy groups 


s 

Ho* 

Age group 
(Years) 

W 

J* 

Group A 
M 

F 

T 

Group ] 
M 

3. 

F 

T 


mug 

1 * 

10-20 yrs 

£ 

3 

2 

1 

1 

0 

3 

4 

1 

2 * 

3 20-30 yre 

4 

2 

2 

& 

1 

4, 

V- 

3 

1 

2 

P # ''' 

> >0-40 yrs 

9 

3 

6 

4 

1 

3 

3 

1 

2 

4 * 

> 40-30 yre 

1 

0 

1 

4 

1 

3 

£ 

1 

1 

3 * 

> 30-60 jr® 

3 

1 

2 

1 

0 

1 

0 

b 

2 

6 * 

> 60-70 yrs 

0 

0 , 

0 

4 

4 

0 

t 

0 

1 


TOTAL 

22 

9 

13 

20 

£> 

1-4* 

2c 

13 

$ 


T=To tal ; M*M* 1 « j F* Female 


The Oiagnoetic break-up of coses is shown In table 
II* a aignlficant anaber of cases were of valvular heart disease 
(13*11 & 21 lu groups A»B & C respectively) followed by iacbeoic 
heart diseased & 6 ingroups A & B)*2 cases of congestive 
cardt oayo patby were studied in group A ana 1 in group C*3 case# 
of hypertensive heart failure were studied in group 3* and 2 case# 
of coj>"pul»0aale in group A* 

T 4 BAE a 

ftistrlbution of eases of control & stud; groups according to otlelo ( 


s*Ho* Ktiologtcai diagnosis 

Group A 

Group B 

— 

Group 

I* 

Valvular heart disease 

13 

11 

21 

2* 

Xscbeaic heart disease 

3 

: . 6 . , 

0 

3 # 

Congestive eardieayopathy 

2 


f,; . 

4 * 

hypertensive heart failure 

0 


M 

W 




0 

0 





1. 

Mitral eteaoeis 

10 

3 

y 

Zm 

Mitral regurgitation 

0 

2 

5 

% 

j.ji tral at ©no ala 

4* 

Mitral regurgitation 

£ 


9 

%* 

Aortic fair© dise&co 


0 

1 

g* 

Multi valvular disease 

i 

2 

2 


TOTAL 


It 

21 


The immxp&mtlc respoae® during short tera< ! feu k 
week©) obeerration la term* of I'm ©fleet of treatment m various 
©fejectiir© paraaeiera monitored Is ctepictoa for groups l»B & C 
1» the tables IV* V & VI respectively*'^# response was ooMUttd 
object! vely la the fora of average iaeresest la aria* output, 
reduction la ©eight, change ( decreases) la heart rat© and blood 
praaauro. decrease* la J/P( Jugular venous pressure) and liv«r site, 
rolief la pedal oedema and la pulaonary rales, decrease la liaart 
alaa and puloowary venous con geatloa on X-Ray Chest j and *yapt0m& 


isproveaeat la Effort tolerance* 






40 


TABLE IV 

r affect of therapy os various parameters '4a cases of tha control 
group{ Group A) on short ter*(1 to 4 weeke^pbaervatioa* 


s# 

NO* 

Objective 

parameter 

Before therapy 
Range 

Hean+SD 

1 After therapy 
Range 

Avge 

Change 

1. 

Brine output . ' 
ful/24 hours 

43 Q 41250 

Q6$m6£gv%*a 

900-1600 

1 cipu* wj^l 79*8 

+393* 

- 9 

'eight 

' / V:\. V !,, v 

32-44*4 

30.6-64- 



Kgo 

46. 6+9* f. 

45.3+9*7 

-1*3 

3* 

Heart rata 

70-140 

76-116 



beata/mt 

104.6+18.5 

94*4+11.9 

-10*1 

4* 

Blood pressure 

90-140 

90-130 



systolic 
m of Eg 

107*8+ 13*0 

108* 1+5*0 

+0*37 

5* 

Blood pressure 

40-84 

30-86 



diaatolic 

am of Mg 

70.1+13.3 

70. ^+9.0 

+0*09 

6# 

JVP .;/ ■■■ 

4-11 

4 — 8*3 



cats 

7*05+ e #3 

4*7+ 1.3 

—2*3 

7 m 

liver «L»e 

0-7 

0-4-3 



QU 

2*7±2* 1 

1* 1+,1 m2. 

—1*3 

a. 

Card!© thoracic 

0.44-0*78 

0*43-0.73 



Ratio 
(CT Ratio) 

0*36+0.97 

0*34+0.07 

-0*02 


Avge=Average ; J¥P= Jugular venous pressure 



r* ,■ 

Wo. 

Objective 

Parmaeter 

Before t herapy 
Haag# 

Meaa+SD 

After therapy 
Range 

Meaa+PB 

Average 

Change 

1 • 

Uriae output 

450-1200 

1100-2000 



ul/Zh hre 

o 66 * 5 + 2 Q 6*9 

1417 * 5 + 167*9 

+551 

2 * 

v; eight 

37 * 5-56 

36-57*4 



Kgs 

47 * 7 + 3.4 

46 + 5*6 

- 1*6 

3* 

Heart rate 

96-132 

72-104 



beat^/st 

104 . 9 + 11*9 

b 7 * 8+6 * 1 

- 17*1 

4# 

Blood pressure 

100-190 

96-160 



systolic 
mm. of Mg 

127 * 4 + 26*5 

118 * 5 + 15*7 

-9.1 

5 » 

Stood pressure 

jso-iao 

JO - 100 



diastolic 

ma of Hg 

77 * 7 + 6.9 

" 72 * 9 + 15*3 

—4*6 

6 * 

jrvp 

4-12 

4-12 



mm m 

^&mmw - 

■ ■ 6 * 0 + 2 * 5 

4 * 6 jf ,1 *2 

— 2 * 1 

7 . 

Liver da# 

0-8 

0 - 6*5 



GMB 

2 * 9 + 2 * 3 ♦ 

1 * 0+1 *4 

— 1*8 

8 * Cardio thoracic 

0 . 47 - 0.73 

0 * 40 - 0*71 



Hatio 
(CT Ratio) 

0 * 59 + 0*07 

0 * 57 + 0*07 

- 0*02 j 
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~ffect of therapy oa various parameters la cases of toe study 
group 0 on abort tera( 1 to 4 weke) observation- 


s* 

NO* 

Objective 

Parameter 

Before tharapy 
Rang© 

Meaa+SD 

After therapy 

Range 

Ktaa+SD 

Average 

Change 

n 

Urine output 

450-1200 

900-1650 



, iil/24 tors 

1006*8+121.4 

1 3^ Q 9 1 

+300 

2* 

.4«ignt 

53-72 

31*6-67*8 



KgS 

50*2+11.3 



5* 

Heart rate 

66-152 

86-110 



b©afcs/at 

104*3+22.5 

89*2+14*6 

-15*0 

4* 

Blood pressure 

90-140 

14-130 



aystolie 
m of Bg 

113*3*13.4 

toy *6+10.8 

-3*7 

5* 

Blood preaaitre 

30-90 

, 4J-82.. 



diaatolle 

mm of Hg 

71.^15.1 

70.2+11*0 

-1.2 

6* 

JVP ' 

4-15.5 

,''.4-12 



mm 

9* 1+2*8 

■ 5* 1+2*3 

-3*9 

?. 

Liver size 

3-12*5 

gjpif 1-6 | 



csis ? 

6. 2+2.5 

: 2*7+2. 1 

-3*5 

a* 

Cardiotboracic 

0*46-0.8fr 

0.43-0*74 



Ratio 
(CT Ratio) 

G. 63 + 0.09 

0.59+0.06 

—0.04 



1 


oa tli# NYHA(Kew fork Heart Association) Glass, used to define 
Effort tolerance in this study, is shown in tables VII & VIII. 

TABLE VII 

Effect of therapy on NfHA Class in the control and study groups 
on short tem( 1 to 4 weeks) observation . 


KIliA class 


io.of patients 
Group a 


So -of patients 
Group B 


To. of pa ties' 
Group C 



I* 

11 * 

I* 

II* X* 

1 

T 

9(41%) 

0 

9(45%) 

0 13(59)8) 

0 

III 

13 ( 59 %) 

303%') 

11(55%) 

309%) 9(41%) 

2$JE£ 

II 

0 

15(68*) 

0 

3(40%) 0 

128 

(54| 

I 

0 

4( 18%) 

0 

\ 

9(49%) 0 

8; 


I*=Before therapy; II*»Af ter therapy 
TABLE VIII 

Effect of therapy on the improvement achieved in HHA Class is 
the control and study groups on short tera(i to 4 weeks) 
observation. ■ 


s l 
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EFFECT OK UHIHS OUTPU T; 

Til# average urine output iu the control group at 
the tins® of Inclusion in the study was 003 * 3 + 212 * 2 . ml(rauge 
45 0-125Q ml) , and increased to an average of 1236*6+, 175*6 ml 
(range 900-1600 ml) after therapy *The corresponding values in 
cases of group B f raci»f±Gg captapril and diuretics were 
266*5+206.9 ml (range 450-1200 mi ) &na 15 17* 52.1^7.9 aL (rang# 

1 1 00-2000 ad)* In group C, the average urine output of U06*6 
+121.4 ml (range 450-1200 ad) before taerapy increased to an 
average of 1306*0+204*1 ml (range goo-1650 ml) after therapy* 

Thus the average increases recorded In these groups A#B & C 
on short term observation were +393*1 ml, +551 ml and +300 al 
respectively. An inceases in urine output was recorded in all 
the cases of each of these groups. 

EFFECT CM WEIGHT: 

In the control group{ k ) , the average weight at th# 
ti.a# of inclusion in the study was 46*6+5*4 kgc( range 52-64*3 
kps) .'This wa# reduced to an average of 45*3+9*7 kgs (rang# 30*6 
-64 kgs) after therapy.the average reduction in weight being -1*3 
kgs* in group B» the average recorded reduction In weight was -f*& 
kgs«?fce weight reduced froa an average of 47*7+5*4 kgs before 
therapy to an average of 46+5*6 kgs after therapy.The range of 
might in them were' 37*5-53 and 36-57*4 kg© respect! vely*In the 
cases of preup C § th« average weight of 50*3+11*3 kgs( range 33-72 
kgs) before therapy mm reduced to an average of 46.4+10*9 kg* 
(range 31 #6-67* o kg»)*Tfca average reduction la weight in this 
group was -1*3 kga. 
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A reduction in weight was seen in all the cases 
of group A. 1(5$) cases of group B and 1(4*5$) cases of group C 
did not record a reduction in weight. 

EFFIJGT ON HnAHT *ATh: 

In the control group, the average heart rate at the 
time of inclusion in the study was 104. 6+ Id. 3 (range 70-140) 
beats per minute, and after therapy in the short term was 
decreased to an average of 94 . 4+1 1*9 (range ?6-1 1o)beats per 
minute, the average decrease being -10.1 beats per minute. In 
group B, the pre-inclusion average heart rate of 104.9+11*9 
(range 96 - 132) beats per minute was decreased to an average of 
37*8+8* 1(range 72-104) beats per minute after therapy. The average 
decreases in heart rat# was -17.1 beats per .minute. In cases of 
group C,the heart rate decreased to an average of 89*2+14*8 
(range 66-1 10) beats per minute after therapy, from a pre-inclusion 
average heart rate of 104* 3+22. 5( range 66- 152) beats per minute. 
The average reduction in this cases was -15 boats per minute. 

1 (4*5$) cases of the control group did not show reduction in 
heart rate, in this cases the heart rate actually increased. 

2 cases of group G also did not show a reduction in heart rate* 
in one of these the heart rate was found to increase and in the 
other it showed no alteration. In a single^) case of group B 
no change in the heart rate was seen. 

3 FFHCT ON BL00B ' PRESSURE: ’ " 

In group A, the average systolic. blood pressure at 


4S 


th® fcia® of inclusion in the trial «u 1G?*8*13 nmof Eg(rmgm 


?Juh+9 of Eg (rang# 30-S6 urn of Eg) f tne average chang® being 

+ U*0;> lit of Eg* 

In group B,b( 20%) patients nun rai 8od( !«*«,, greater 
tiiaii 1 if 0/90 in:.; of Eg) blood presmire at the outset*Vhe systolic 
uio.d pressure in the©® case* ranged front 130-190 um of Hg with 


:.t! 











-2.i> &• -1,6 ua of Kg respectively, 

in group G» the average systolic blood preaeure at 
the time of inclusion In the trial was 1 13« 3+1.5* 4(rang© 9 f >~14Q} 
&i.u of Kg, and the diastolic blood pressure 7 1*3+ 13*1 (range 30-90) 
fc-iii of Kg# After therapy on short ters observe tion the average 
systolic blood pressure was 109*6+.10»d( range 64-130)®® of Hg 
iuia tli# average diastolic blood 

i n Qt Kg • The - average recorded reductions in the systolic and 
alastolic blood pressures thus were -3*? and -1,2 a» of Eg 

respectively, 

The blood pressure was seen, to increase in 9(41%) 
cases ©f group A and fall la 7(3?*) cnees, in the remaining no 
significant alteration eras mm+ln group B, the blood, preeemre 
»a s found to decrease in 13(63%) cas#8 # lne«*a®@ in 5(23f)c a®e® 
and remain unchanged la the remaining 2(10$-'.) case®, The blood 






bv ® rage of 5* 1+2.3 cias( range 4-12 cms) > the average fall being 
-3«9 cm®. 

During short term observation JVP was showing a 
decrease in 6( 2?#) cases of group A while it normalised in 15(68#) 
cases* In group B, the JVP decreased in 5(25,3) while it became 
normal r yx 9 ( 45$) cases* 21 ( 95#) cases of group C recorded a fall 
of JVP while in 14(63*6#) cases it had become normal* 

L *PH* T ON LIVER SIZE: 

The average liver size(as measured in centimeter® 
below the subcostal margin in the rig at mid- clavicular line) was 
2*?+2.1 cm® (range 0-7 cm®) in case of group A. This got reduced after 
therapy to an average of 1. 1+1.2 cm® (range 0-4.5 cms) , the average 
reduction in Biver size being -1.5 cms.ln group B, the average 
liver size of 2*9+2* 3 cms( range 0-8 erne) was reduced to an average 
of 1+1*4 cm®( range 0-6.5 ems) , the average noted decrease being 
1*8 cm®. Group C showed an average decrease of -3*5 cm® where an 
average pre-inclusion liver size of 6. 2+2. 5 cm®( range 3-12*5 can) 
was reduced to an average of 2*7+2* 1 (range 1-8)cms.0nly 2 cases of 


regressed to an impalpable liver in 8(36*3#) *5(25#) and 5(4*5#) 
cases of the groups A»B & C respectively. 

EFFECT OH HEART ./HE: 

The average CT Ratio of 0.56+p* 07 (range 0.44-0*76) 
decreased to an average of 0*54+0*07( range 0#43*0*73) after therapy 
la case of group A. the average decrease being -0.02. in group B f the 

0*39*9*07 ( rang# 0.47-Q.?3)w* *■ 




reduced to an average of 0,57+0.0? (range 0,40-0.? 1) After therapy 
during short term observation, The average reduction in heart 
size was -0.02.ln case of group C, an average reduction of-0.04 
was noted in the heart size. Here the pre-inclusion average heart 
size was 0.63+0,09 (range 0.46-0. 80) and after therapy 0 . 59 + 0.08 
( range 0.43-0, 74). A reduction in heart size was observed in 
19(06. 3; : j) i 18(90%) and 21 (93%) cases of the groups A,B & C 
respectively. 2 cases of group A did not show any change in heart . 
size while in 1 case the size increased slightly; 2 cases of 
group B and 1 case of group C did not reveal any alteration in 
h art size. 


In the control group, oedema was present in 14(o3#6%) 
cases at the time of inclusion in the trial.it subsided totally 
in @5% of these cases and was reduced in rest of the subjects# 

In case of group B, oedema was present in 13(65%) cases and 
dissappe&red in ?6% of these cases with treatment during short 
term observation. In all the other cases it was reduced in 
severity.ln cases of group C, 20(91%) cases had pedal oedema at 
tne time of inclusion into the study# Dissappearance of oedema 
was seen in 85% of these patients after therapy, while in others 
except 2 of the cases the oedema was lessened# 

EFFECT OH BASH. HAL BS: 


Basal rales were' present in all the cases of the 
groups A»B & C.A decrease la crept® was observed in 15(68%), 
and 10(50%$ Sc 1! (50%) cases of these groups respectively .Crept a 
completely disappeared in 6(2?%), 9(45%) and 7(31 #8%) eases of 
these groups respectively* 


la the control group, there were 13(39$) cases ia 
NYHA Class XXX and 9(4- 1$) cases ia NYHA Class IV* None of the pat; 
was ia NYHA Class I or II, Alter therapy, in the short term, 
13(bb?')of the cases were seen to fail in NYHA 0lassIX,4( tb$) 
in ITYHA Class I and 3(13*6$)in NYHA Class 1X1. Hone of the cases 
regained in NYHA Class IV.11(3Q#)of the patients were showing 
good improvement in the form of improvement in NYIIA class by 
2 or more grades, while 10 (45* 3$) had shorn fair improvement in 
the form of improvement ia NYHA Class by one grade* Only 1(4*5%) 
cases who was in NYHA Class IV did not show any benefit* 

In cases registered in group B, 1 1(35$) wore in 
::YHA Class III and 9 (43%) in NYHA Glass IV.uone of the cases 
was in Class I or II. After therapy, 9 (43%) patients had come in 
NYHA Class I»8(4Q%)in Class II, while 3(1 3*) in NYHA Class III. 
14(70$) cases were showing good improvement (reduction in NYHA 
Class by 2 or more grades) and 6(30$)improvea fairly(by 1 NYHA 
Class) .Thus all the patients exhibiteu improvement in Effort 
tolerance in this group. 

13(39$) of cases of group C were in NYHA Class IV 
and 9(41$)in NYHA Class III at the time of inclusion in the 
trial. with, therapy in the short term, 12(34$) cases were seen 
to fall in NYHA Class II,8(36%)i» NYHA Class I and 2(9%)la 
NYHA Class III. 13(68%frof these had improved by 2 or more NYHA 
(good improvement) 

improvement) .A single case who was in Class IV did not show 


-* ii 
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It is evident from tables IV-V1II that there was 
no significant difference in various parameters after therapy 
among the different etiological types of heart diseases 
loading to CHF when the values obtained with short terra 
treatment in the control and the study group A are compared. 
However, in group Q that recievedcaptopril and diuretics, the 
average increment in urine output was greater by about IbO ml 


per 14 hours than in group A reclevinj 


xin and diuretics. 


A lesser increment in urine output (300 ml/24 hr s) was noted in 
group C.The average increment in urine output was statistically 
. igaificant(p/p*001)in all the groups. 

The average reduction in heart rate was greater 
by about 7 beats per minute in the group recieving captopril 
and diuretics as compared to the control group. Reduction in 
heart rate was more by about 3 beats per minute in case of 
group C when compared with the controls. The average reduction 
in heart rate was statistically significant in all the 3 groups 
(p<£.001 Gp A,p<5>.01 GpB & p4Q*023 Gp 6), 

A very small increase was observed in the blood 
pressure in the control group while the study groups showed 
slight decrease in the average blood pressure. The average changes 
recorded in blood pressure in all the three groups wer found 
to be statistically insignificant. 

A greater reduction was seen in JVP on an average 
in group C as compared to the other two groups, The average 


I Mtr* p r*i Ttj *1 


m*9mW*F 


(p<P«001)in all the three groups. The liver sine also showed a 
greater average reduction in case of groupC.The average decrease 



In liver size was also significant s tatl sti cally ( p <p . 00 1 ) In 
groups && B*and also in the case of group ft(p< 0 . 005 ). 

Seduction in heart size was observed In all the 
3 groups# This was comparable in groups A & B, while it was 
greatest in patients recieving all the 3 drugs (digoxia, 
diuretics and cap topril ) ,i.e. , group c.The average reduction 
in heart size was statistically significant in group C(p<p.Q5) 
only. 

The patients of the study groups improved their 
;.TKA Class better as compared to the controls. The improvement 
:.n iffort tolerance was appreciably striking in case of group 
B that did not reciove digoxin,and in which captoprll was used 
as an alternative to this drug. 

The tables IX-X11I show the effect of therapy on 
the various objective parameters monitored in cases of groups 
A»B & C during long term(more than 4 weeks) observation. The 
average duration of observation in follow-up was about 10 
weeks. 

The average increment in urine output tended to 
remain greatest in case of group B.The average reduction In 
the heart rat© was again more marked in the patients recieving 
cap topril, either along with diuretics or with both digoxln 
and diuretics. The decreases obtained in the average liver 
size and the JYP were maximum in the group recieving all the 
3 drugs.lt is noteworthy that 16(82£>of cases of group C had 
shown resistance to therapy with digoxln & diuretics. 
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The benefit of treatment was seen to persist in 
all the 3 groups in long term. In group B recieving captopril 
and diuretics, the objective assessment revealed persisting 
improvement with no attenuation of the effect of therapy. 

Blood pressure was not altered significantly in 
any of the three groups even with long terra observatioxuThe 
reduction in heart size achieved was statistically significant 
in group C only in long term also(p<0.05) . 

14(63* 6$) cases of group A were showing good 
improvement i.e. , reduction in NYHA Class by 2 or more grades, 
while 7(31*6: ) were showing fair (improvement by 1 NYHA Class) 
benefit.ln group B, the improvement in NYHA Class was good for 
JO (Id) cases while the rest 1G$(2)of the patients had improved 
fairly, Thus the improvement was strikingly appreciable and 

P 

sustained in terms of symtomatic improvement in effort tolerance# 

A 

Any deterioration was not noted in all those cases that had 
initially responded to treatment with captopril uuxing long 
term observation. In cases of group C, 16(63*6$) patients showed 
good improvement in NYHA Class while 3(22*7$) of the patients 
revealed fair improvement in NYHA Class daring long tens 
observation. 
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S. Objective 
No . Parameter 


Before therapy 

Range 

Mean+SD 


After therapy 

Rang® 

Mean+SD 


Average 

Change 


i ♦ Urine output 450- 1 250 

ml/ 24 hrs 863* 6+21 2* 2 


1100-1600 

1370.0+142*7 


+506*3 


eight 

Kge 


32 - 64.6 

46*6+9*4 


30.6-64 

44.9+9*6 


3* Heart rat© 
beata/mt 


70-140 

104 * 6 + 16.8 


76-116 

91.8+10.4 


1 2*0 


4 . Blood pressure 90-140 
systolic 107*8+13*0 

am of Eg 


o8-130 

108.4+13.5 


+0*64 


Blood proaaur# l§0-84 
diastolic 70 * 1 + 13*3 
mm of Hg 


30-80 

68*8+9.9 


7 *0+2*3 


4-10.5 
4.3+ 1.3 


J¥P 


CHI ? 


0-7 

2*7+2* t 


0-4.5 

0*75+1.4 


7. liver else 


0*44-0*76 

0.56+0.03 


0*43-0*71 

0.534P.07 


8. CT Ratio 


-0.03 


table IX 

Effect of therapy on various parameters in cases of the control 
group (group A)oa long term( > 4 weeks) observation* 
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Effect of therapy on various parameters in cases of the study 
group B on long term( 5 4 weeks) observation* 


5, Objective 

No* parameter 


Before therapy 
Hang® 

Mean +SD 


Urine output 

450-1200 

1100-1600 

al/24 hrs 

666*5+206*9 

1460+112*2 

weight 

37*5-56 

36-57 

Kgs 

47+7*>*40 

45*6+5.7 

Heart rate 

96-132 

76-102 

beats/rat 

104.9+11.9 

84 * 8 + 8.10 

Blood pressure 

100-190 

IOO -154 

systolic 

127.4+26.5 

121,0+15.6 

am of Hg 

Blood pressure 


¥>-96 

diastolic 
ana of Hg 

77.7+8.9 

72.4+1 2. 2 

JVp 

4-12 

4—4 

cas 

6.S+2.5 

%*P 

Liver size 


: ■ 0*6.5 ' 


therapy 

Average 

tge 

Change 

i+£D 

1 






C on long tena( > 4 weeks) observation 


Objective 

Parameter 


Before therapy 
Range 
Meaa+SD 


After tier 
Range 
Mean+SD 


Urine output 

ml/24 bre 


450-1200 

1006.8+121.4 


weight 

Kg® 


Heart rate 

beat a/m t 


Blood pressure 90-140 
systolic 113.3*1, 

mm #1# tfse 
mm 


Blood pressure 30-90 
diastolic 71.5+1 



TABLE 
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Effect of therapy oa the NYHA Class( Effort tolerance) during long 
term observation in the control and study groups. 


Wo. of patients 
Group A 


No. of patient® 
Group G 


Wo. of patients 
Group B 


9 ( 41 %) 

13(5950 


0 0(5950 o 

0 9(4150 1 ( 4 . 

•SJ: 

6(40%) 0 1G{4* 

12(60%) 0 10(41 


o m%) 

2 ( 9 %) 11 ( 55 %) 

13 ( 59 %) 0 

?( 32 %) 0 


I *» Before therapy j XI*=After therapy 


Effect of therapy oa the improvement achieved in NYHA Class in 
the control and study groups oa long term( > 4 weehs)observattom* 



AVERAGE INCREASE 
IN URINE OUTPUT 
ml/24 hours 


p1<?3 


MULTIPLE BAR DIAGRAM SHOVING ' 
AVERAGE INCRpMENTSIN URINE OUTP 
IF THE CONTROL AND STUD? GROUPS 
WITH THERAPY 





* 


AVERAGE DECREASE 
IN HEART RATE " 
beats/mt 


MULTIPLE BAR DIAGRAM BHO'tofe*' 1 
AVERAGE DECREASES IN HEART 
RATE IN THE CONTROL AND 1 . 

STUDY GROUPS WITH THERAPY 



R' 


LONG term: 

( > 4 Wks) 


-^DURATION OF' TREATMENT; 


GROUP A 


®fp & 



i lSIg flpfl 

li 


m, 

mmrnmm 


MULTIPLE BAR DUG 
EFFECT OF THERAPY 
CALSS IN THE CONT 
STUDY GROUPS WITH 


NO. OF PATIENTS 


DURATION 
- OF 

TREATMENT 


basal 


LONG TERM 
( vA; wksY 


A wits') 



TABLE 


58 



Effect of therapy on various parameters la finti ©f valvular 
kaart disease of the control group ( a) an short tarn observation* 


t* Urine output 450-1230 

mk/m brs 896.6+231*9 


930-1600 

1226.6+120.9 +330 


33*6-38.2 

43.6+7*6 

76-116 

90 * 3110.7 


3* Heart rate 
beats/st 


4» Bloo4 pressor® 90-140 »• 
systolic 106.6+13.7 

s* of Hg ;; :- 


68 + 14*8 


4-8*3 

4 * 8 + 1.3 - 2-4 


•0-4*3 „ 

f *0+1*8 


0 * 44 - 0.76 

o*33io.08 


0 . 43 - 0*73 


S* Objective 

Before therapy 

After therapy 

Average 

Ho# Paroaeter 

Bang® 

Bongo 

Change 

T#! > : ■ ' ’ * ' - ■ ' ■ ' ■ ’ . ' ' 

Meaa+SD 

Mean+SD 



table 


XV 








Effect ©f therapy oa various parameters ia cases of iral-falar 
heart disease of the coatrol group oa loag ters( > 4 seeks) 
observation. 


8m 

go. 

Objective Before therapy 

Parameter Baage 

J Me**fcSI> 

After therapy 
Benge 

Meaa+^D 

Average 

Change 

1* 

Brine output 

*50-1250 

1100-1500 



nl/3* hrs 

896.64231.9 

i3*Mt*20,9 

♦« 0 

2* 

Weight 

32-59 

29.4-59 



Ig» 


*54,6*0 

-1.6 

5* 

Heart rate 

70-1*0 

70-116 




99.?jj?0*5 

09.3ill 

-10.4 


Blood pressure 

90 - 1*0 

00-130 



systolic 

106«6i13*7 

1 10,^|2.5 

♦J.f> 


we of Bg - 


.v.--, v 7 ' 

; \'X > / ■ ; 


IBS?® Mi to siw Jl' iwd tMii aai siii ms inn Hash 

Biooa •pvMMUni 

*0-66 

30-80 



diastolic 

* i)Bpl O* 2$ 

60±f4*a 

60*9111*3 

• *0.f j. 

:;7 ■;;7 :r 7:.7||||f 

d* 

w . 

*-12 

*-10.5 




f+JfgfBmy 

**5+1*6 , 

■ '/ •• 

; •; : i •' 


4 lJ r Vfy aa^fyft 

0—7 ■ 

0-4.5 ■ , ■ . ; ■ 



** 

4,11*4*0 ' 

Q. 6 + 1,3 . 

-2*4 :V- 

i* 

CT Bails 

0.44-0*76 

0*40-0.71 

1 ' ; ;flv i ’ 1 '• f 1 ’ •'« l " . 

! - 



o.53tsp.oa 

o.5^.o*wa ' 


‘ 
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Effect of therajgr on various parameter® la case® of valvular 
heart disease la group b oa abort tm(t to k weeks) obeervatioa. 


s* Objective 
Ho* Parameter 


Before therein 
Haag# 

Meao^D 


After therapy 
Heaa+SB 


Average 

Chiag o 


1* Brlae output $00-1200 

a 1/2% hra 9Q0+2t%*2 

2. weight 37*5-5% 

ISO %&*&+%« 6 

3* Heart rate OB-132 

beate/at !©%£12*7 

4# Hood pressure t00-1%0 

^yetoHe* 117^13*2 

mm ©f m 


1I50-25Q0 

1 % 1 dt 2 ! 2 *% ^IS 


72-100 

85 * 7*1 

98-130 

tt%* 9*2 


6 ?. 8 £t %*8 


%-s. 

%* 9 ti*% *m 

0-4*5 

U 5 + 1*8 - 2.2 


0 *%ir 4 * 7 $- 

0 * 3?#*06 ~Q*m 
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3ff«ct of ta arapy oa various paraaetar* ia ca eas of valvular 
heart dtirsoasa of group B oa long ter®( > 4 weak*) oboarvatioa* 


After therapy Avar»*a 

Bang* Chaage 

Maan&SD 


1200-1800 

149G.9+142.7 +590*9 


600-1200 

900+214*2 


1» Orlate output 
al/24 hr* 


36-54 

44.8+4*6 

76-96 
82 * 91,6 *2 


37*5-54 

46 . 8 + 4*60 

88-132 

104112*7 


100-140 

118 * 91 * 1*8 + 1*8 


100-140 

117+13*2 


0*2*3 
0 .5+0.7 


0*47-0*73 

0.59+0*06 


06 -0*03 




TABLE 
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S* 06J®etiv® 

J | 0 # pa yaa » a tfflt » 


mu® output 450*1200 

aO/24 km ?38&202*& 


900-1650 

1302*^tW*d +564*2 


25*5-67*6 

49110*9 


26*73 

S©*%1H4 

44*160 

104 * 2+23 


3* l#art rat© 


64*120 

66 * 9 + 15*1 


90*140 

112 . 9113*6 


64-130 

109110.6 


4 CH »0 

69 * 6 + 10.6 


2 . 812,1 


0*46-0.60 


0 * 43 M >* f 4 




— •■•-■• '■ • ■ - : - 


TABLE 



Wrtae output 450*1200 

ol/24 tem ?38±2Q2*8 


900-1700 

139?i2G4.6 


dJWi8*J>- 

49*^j;f©*7 


64*112 

86*^19*6 

84-13® 

IQfrfcf 1#4 


40*9® 

69.7+10*9 -0*9 


4* f®*5 


M9«»n 


.... 63 

mry 

Effect of therpay cat various parameters la cases of valvular 
lioarl disease of group c ©a long tena( % weeks) observation. 


Bm Objective 
HO* paraaater 


Before therapy 

i?efige 

Meaa+SD 


After theresgr 
Haags 
M#aa+^D 


A'WWSEWMto 

wtt). SPIfe UtifliL 

CMin^pi 


2* 

' ffiwi' m V4L 

WwL^pss 

Kfi* 

28*73 

5®*5tll*4 

3* 

Heart rate 

64*16® 

B**Jfc*> 

4* 

loyswA jpNM^KNi 

mleiiilaiiii laia 'W Jiftt j ill idUit 

m. of Hg ; : 

90-14® 

5* 

Blood jraawune 
diastolic 
aa* ®f Kg 

TO.feH.3 

fP# •./■; 

i3m 

*-15.5 

9*31^2.7 

7- 

T € mair art 

di«aew4P4t 

J*Wbt 

*. 

CT HsUo 

0*46-0*80 

o~&a»o~oo 



Effect of therapy on various parameters in cases of ischemic 
heart disease in the control group(A)on short term ( 1 -if weeks) 
observation 


5 . Objective 

No, Parameter 


Before therapy 
Range 
Mean+SD 


After therapy Average 

Range Change 


^ 6 * 64*8 

56 , l+?,?0 


Blood pressure 
systolic 

11a of Hg 


difIMilastiUUs 
am of Hg 


CT B&fcto 









Effect of tJb«r^pgr on various par&i&etars fa caaes of f echoed c 
&**rt disease $m t&e central gr©up(A)on long tejna( > 4 wwka} 
observation# 


a* objective 

HO# parameter 


Before thorny After therapy Average 
Range Range ^ Chen#* 

HeaajySD tfeaa&jSB 


1500*1600 

I566»6g67*1 


1# Uria* output 
ai j 2kt Jura 


050-950 


w-m 

9%6#50 


100-136 

Il4*6tl0*4 


4 * Blood jareaeare 96*126 96*130 

^etollc : ■ fQt»6*1U5 1G8&16#0 

* **®im 


%>* *& 
6 #6j;1#0 


'0*53-0 #61 
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TABLE XXII 

of therapy ©a various parameters la cases of ischemic 
keart d i se a se 1* group B oa short ter»( 1-4 weeks) ohserratios* 


taoo-1600 


2* weight 
!«• 


Heart rate 
beatVat 


f 

£ 

S* - Objective 

Before therapy 

After therapy 

Average 

||: : " 

He* 

Baage 

Range 

C^feyKB^pBI 

15 - 

i 

i 


He«+SD 

Ksm&jSD 



O.w-O.72 


¥M>*6B 

0.58±<).09 

' 0* 









xxm 


Fffect of therapy ©a rario us parameters la cases of l»cfc««i* 
heart disease la group A oa long torm(> 4 


After therapy 
Kaage 
Mean+SD 


Be for® therapy 
Kaage 
Mean+SD 


Objective 

parameter 


650-1000 

825+125 


Brine output 

*0/24 bre 


2* weight 

xs» 


96-126 

107 + 10*3 


Heart rate 
feeats/nt 


Blood pressure 
'Systolic 
ss of Hg 


102-136 
113+1 UO 


106-150 

120 + 17*2 


Blood pressure 
diastolic 
am of Hg 


66—80 

72 + 4*6 


68—80 

79 + 10*4 


0*16+p*3 


0*40—0*68 


Of BaUo 



Sm Objocfcl*# 
WQm Parameter 


irla® output 450-1100 
sa/34 fare S33*3£2?7*8 


1 ! 00 -t 500 

1366*5*188.5 +533.3 


wolgbt 

Kg® 


43.3-53.5 

47.6+3.5 

as- too 

94.6+4.9 


Hoart rato 

bfitlVxl 


104+11.3 


4 . Blood pruasure 140-190 
systolie 180+14.1 

: aw of Ig 


140-140 

148. 6+^*3 


5* Blood preBssure 
d&justallo 

• ' ' . ' — ^ idMh& dfiP" . 'ft 1 !?' 

aw ox Mg 


86—96 

96.6+4.7 


90-1-20 

106#6^l 2#% 




III; I 



Effect of therapy ©a various parameters ia case® of hyperteaatve 
heart failure la group B ©a loag tera ( } k weeks) observation. 


Sm Objective 

Mo* parameter 


Before therapy After therapy Average 
Sang© gauge Change 

Meaa-fSi) Heaa+SD 


Crlae output h^O-t too 
s0/2h hr® 333*3i#7*8 


fhOG-1300 

f466.%4?.f 


2* Weight 

Km 


Heart rate 
beata/at 


4 * Blood preseure 160-190 
systolic 130 ^ 14 * 1 

am of Hg 


1 ko~m 

146 , 6+£.7 


% Blood pressure '90*120 

dl&etollc 106*64,12#% 

aa of Eg 


0-5 

1 *%f *3 



Sam 


uojective 

Parameter 


Before therapy 

Mean* SB 


After therapy Average 

KefawyJD Chang# 


Urine output 
al/24 hrs 


1175*175 


weight 

Kgs 


36 . 8 * 8*8 


34*10 


Heart rata 
beat a/at 


11040 


Blood pressure 
systolic 
mm of Hg 


103 * 1.0 


Blood pressure 

diastolic 
aa of Hg 


81 * 3.0 


4 . 7 * 0 .? 


0*59*0*0? 


I 



Average 


■■ 









man 


Effect of therapy oa various parameters ta the case of congestive 
c&rdioayopathy studied ia group c during short ters(1 to 4 weeks 
observation* 


Before therapy After therapy inn|i 


Urine output 
aal /24 hr® 


Welsh t 

ff HP** 

Km 


Heart rate 
toeata/at 


Blood pressure 

flygfc ol I c 
BS Of He 


Blood pressure 

l l li JIi lv p AX© 
sa of Eg 






Effect of therapy on various parameters in 
congestive cardiomyopathy studied in group 
observation* 


Objective 

Parameter 


Before therapy 


After therapy Average 
Change 


1. Urine outpput 
i.il/24 hr s 


3* peart rate 
Beate/mt 


>• Blood pressure 
systolic 
mm of Hg 


3* Blood pressure 

diastolic 
a® of Hg 


7* Liver size 
cms 


8.CT Ratio 


74 


TABLE X XX 

Effect of therapy fuious parsMtus An casts of cor pal aomtf * 
of group a ©a abort ttn( l«4 mcks) obsarvatlau 


s« 

BO* 

Ofejocttvo 

T>jg| WWMM # fgklt 

Before therapy 
Meaa+SD 

After therapy 
Mean+SD 

Average 

Chang* 

***- .imuwTOnumn 

■ 1* 

flriae output 
al/2% lira 

72551175 

1150*250 

♦425 

2. 

Vtttght . 

K«o 


4 1*2. 10*7 

-0*25 

3. 

Heart rate 
btaWat 

1 18+2,0 

100+0 

-18 

*. 

Blood Braaanro 
systolic 
a> of Si 

11915*0 

113 * 7.0 

-6 

3. 

Blood pressure 
diastolic 
a* of It 

76+2* 0 

74*2.0 


6* 

J?P 

|p§g| 

7*5fP*5 

5.5 11.5 

—2 

7* 

JjLwmt HLS5# 

4MI 

4*Slt*5 

2*?lp#? 

-1.7 

9m 

Of Ratio 

0.58(10.04 

0,57lP.05 

' -0.01 ’ 


TABLE 


YYYT 
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Effect o f therapy ©a various parameters la eases of cor jmlaoaale 
of group A oa loag ter»(^ 4 seeks) observation* 



S* Objective 
No* Parameter 


Before therapy 
Meaa+SD 


After therapy 
Meaa±SD 


Average 

Change 


Weight 

Kgs 


42*5*11.5 


118 * 2*0 


5* Heart rate 
beats/at 


110 * 10*0 


5* Bloo€ pressure ?8*2*0 
diastolic 


0.58±P*Ot 


SIDE ETFECTS I 
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traaeltDry asymptomatic hypotension w aa the most 
proalneat or probably the only aid* effect sees with c&ptoprll 
treataeat.lt was obaorred la 4 caa#a(9*8%).2 of then# earn 
»»re of iecheaio heart dlaeae*,«nd 1 each of mitral etanoels 
md multi cal cular heart dteeaec.The hypoteasUe effect was 
••ta with very l®w(6„2? mg) doses md persisted for EiHi# hours 
when the dose of the drug could be Increased to prods** clinical 
haa@flt.Xa ana* of the cases did it require discontinuation 
of the d r^g r T 18 case® 1 a shea d tpe wi n m»Qd premature 
ventricular contractions were mm to Ini precipitated la two* 
a ventricular felgemlai was seen to occur la two, while throe 
patient® showed symptom la the fans of abdominal pain* vomiting 

HUCt CO«wrl/&9#A# 

' '"'. : •.’■ AA Ai ; ■ A ; A' A " ..■ :■ ' \A A ■ ■ ' . : . :'A/. :■ V ' ■ . ■ . ■■■ ' ■ ' v ' 'i ' i. '■:■ ."A. A -i 

MOfiXAXJVf x 

' T * A total of 3 pafldLcats «q0Ml*0wft of 'those 2 wars 

earn of Aortic wire diceaseCkept la greet A) aad twaa a 
cooes of *&tr«a. calcs 4Ussss(i«siaaiMBt MS*®coap CKffce 
latter case expired peot-opwaticely after undergoing rfMMl 
WJlXW# TT Jlft... 







Nhaerous studies exist os the use of vasodilators 
la CHF is the western literatur«*All available arteriolar & 
veaular dilators have bees tried, Sodtua nitroprusside 
( Chatter jee «t al, 1973 ) ,Pr&sosia{Awaa ©t al, 1976 ) t Isoavrbide 
dlnltrate( Ulliaas 1)0, !97?) * Hydralazine ( Chatter Jee at al, 

1 1979) , coafelnatioaa of Isosorbide dinitrate(lSOT) and 

!iydralaziae(Par»ley & Chatterjee, 1978} jTr±»azosia( Arnow & 
ftaahey, %97B>) ,Jb.fedipine(L©ir at al, t$&4) , Felodipiae(Tes«is}* 
at al, 193^) have all been used is CHF*Aaoag these the aost 
sueeessfully used ifus the conbin&tion of I SOT and HydralaKlos* 
This provided both arteriolar sad veaular dilating properties 
leading to a redaction in both the afterload(by arteriolar 
dilation produced hy by dr alaziae) and the preioad(due to 
veaular dilatatioa by ISM)*Thi® coahiaatioa was used with 
good results at mat Institution hy Mtsfara et al la 
The report® on the use of vasodilators ia the ladiaa literates# 
are relatively f«w*They have beea tried ia CSF hy Shosh et al, 
197S;Kli*lllu_Llafc ,t al,1934;BaU. rt «l,t934 “>* »t «1, 

19S4 tc 19d6 ia their stadies*Ia severity of these studies, the 
effeet ©f vasodilators was evaluated hy the aee of hosodyneals 
parameters <mly#0nly few of thes(yo«eph et al, 1978f Fraaeiosca 
•t al, !9d2iEothlala et al,19StiCoaradsoa et al, 1f8%)relate to 
clinical evaluatioa saialy.lith research the eststease sf 

tolerance to vasodilators cane to be known(Paekar et *1, 197*1 

■ , . ■ ■ . . ■ ' 

Arssld et elf 19?8> * aradually the role of »M ia eases of CWP ; mi 

, , « ■ > ‘ ■ 



CHF leading to adverse keaodynaaic and clialeal affects, 
studies of Latrine et el, T976jTu»liii at si* 1978; Davie JO, t$80j 
Packer et sl t t9$5 focm© attention tm this fa©t#it mm suggested 
tket vasodilators could also activate %3mfMM£ iM.ek night be 
one of the causes of tolerance to these drmgs(lt«lkran et al, 
I960-) * \fe 1 thus" preferred to use captoprU , combiniiig both 
arteriolar and vendor dilatlag properties and mediating its 
offsets through direct tahibittoa of ike MS* 

■ fhe heBtedymaoic effects of captoprll In cap hare 
boon studied If fnrlat ot el,1979fBe«ls et «l#1979#fhe long town 
stuolea m the effects of captoprll were, conducted bp Adeor 
et al,t960}Poaad et al, f$6£f Packer ot al, 1904; Cl eland et 01,19341 
ffce Captoprll Hultlcmter Research aroup,1965 tr 196^1 Bayllss 
st al f 196$*CUnleal effects of therajp with captejiftl mrm 
assessed bp Davis ot *1*197$ In abort tars, and bp Adar et al* 
1930|Cowl«p «t al, 1962| CaptapcH MsatAceettr Research Sromp 
{CMBQ)I963 A 1985| Glalaad et el* t$84i Packer et al, 1964; and 
tbs coptoffll goads mlUoactor Research Group( CIKRQ) , 1988* 


KUfcm ot ol*1986 and laasbtk ot el* 1968 -dft these lAnsstfhe 
Mftnttn vttacta «f th«i*Kf attk a**avc±l as* *» 

■U4 i* MiMate onr k*»« »«i i* tUMv *f ,; - 

c.m liman, >966 mut u» onisa,»96a,s%«ai«» w*wias »* 



im 


©f dlgoxln and ©aptopril in CHF ar© lacking in ©nr country# 

J . c V • 

Our result a have been compared sau discussed 
in th© light of available report® on the rol© of capioprtl 
ia CHF a® noted abov®*The facilities for heaodynsaiie 
aa«®««»«at arelocktog at oar tostltatloiult ha© aim tom 
realised that it In clinical iaprovenent that natters nont 
to th© j»ti«t, for, heaodynanic improvement in absence of v 
clinical benefit i« ©f no value* Walsh & ®r®«nah«rg f 19SI j 
packer et al, 19d3|K©thiala ©t 01,1983 and Masai© ©t al,198i* 
have also corrstorated that hen® dynamic and eehocardiographic 
ntadiae are not assential in clinical practice, and in many 
Instances, they lack correlation with th© long tern clinical 
r ©spans© » Mil d JaenedyassriLc isprovatoai say not Manifest 

f© observed the therapeantic response to therapy 
hy aonitonng objective parameters in th© form of increase in 
urine output, changes in heart rate, blood pressure, liver nine* 
JW* heart sice and w*ight$aad hgr toprovunen* produced in 

o#i iMii fc tod ©r ane e* ■ ■ ■ • 

: . ’ ■ - 

Th© greatest win# output in war trial ©a© 
achieved in til© patients raclevi&g captoprtl and diuretic©* 
i#©* t ®ro«p B**fh® average increment in th© dally urinary 
output also ©bowed significant increase to eases resistant 
to dtototo and dintoitos torn toy tor© added ea.ptoprll( group 
Tin ave ar sge toiwsaant to th© urto© output **» dtout tto tf/H' 
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***** C*the average pre-inclusion urine output m more m 
compared to the other groupe^fhe reason for Ms was that 
ao*t(S2b)of thee* patient* were already redeviag optimal 
dosas of digoxin sad dioretlea*Th® increase in urine output 
with addition of captoprll la thus a al gulf leant observation* 
The marked increases In urine output produced by 
captoprll can be explained by tbe fact that captoprll cauaea 
blockade of the affects of angiotensin il{ thirst stimulation* 
vasopressin secretion end Intrareaal bejsodyaaalc changes)* 
Captoprll ess bring about favourable changes In the fluid & 
electrolyte status by stodiUcatlom of pathophysjl.ologtcal 
preeessess la the kidney < LI pklna fc pool d son, 1 985) * Captoprll 
enhances aodluu excretion by reducing levels of plasma and 
urinary aldosteremeC crsager et al,t 9 & 1 ).It has alee been, 
shews to reverie the vasoconstriction la CSF and cause 
redistribution of regional blood fLow.Tfce natrtureais eo ceueed 
may be mediated fey one or more of the fellouiiigslsppovod 
plasma renal blood flow t redactloa iu filtration fraction* 
suppression of fcyperddoateroalam,«ad lowering of circulating 
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Decrease in heart rate vtth the addltioa of captopril has 
aim ham noted by A4«r #t al t t 9 S 0 ;ioiuui at al # l 9&2 asm I 
Kaaahik et &l, 19 oo. 

Them warn only alight deerea m in the systolic 
and diastolic blood pressures in patients removing capiopril* 
Absence of mgaificaat reduetioa in arterial blood pressure 
can be easplained by the rise ia cardiac output with relief la 
CHF compensating for t be fan in syetesle vascular resistance* 
AS expected in this background, there was might increase in 
seen arterial pressure in the control group. 

Conparefrle reductions ia liver ms® and the JVP 
sere seen in the groups A A B.fha average liver stas end tbs 
average JVP sere greater at the tins of inclusion in group C 
m mat of the cases sere of advanced (SF.Hovavar.mth addition 
of «apteisil v siimfie<at laymmmmt o«curred*ms la eenssbnt 
explained by the fact that It of these cases were having 

nAnt mr in mim seed response to vasodilators can ho 


The inproveaent in ifSA Class was mat atKlkSa* 
remeving captopril.Therapeaatic response in terns 
in HfHA class was slao w^iraging, i» mom 


id«r at •* «U»9»250»ffi« *9*3 «■ 

1 #t a$# )9$4f Allcaadrl et alt 19 & 6 f®*Hagnawl. h 



moderate to setter# c&rc&omegaly may mot show a decrease la 
CT Ratio after therapy as has been pointed oat by Frandosca 
et al la 1980. in oar stud^ thle average reduction la heart 
size was statistically significant la group C only.The 
inclusion of I t cases of mitral regurgitation( MR) could 
account for this observation in this group. Similarly, 
patient© having fibrotic/fatty change in the liver or those 
having tricuspid regurgi tation (TR) may demonstrate insignificant 
reduction, in liver size. Reduction in the JVP may not be 
remarkable in many patients with fR. Changes in heart rate 
are often very minor in cor-pulmonale.There will be a reduction 
in body weight and increase in urine output with the use of 
diuretics alone in many cases. Viewing all these facts, out of 
all clinical parameters NYHA das© should b# taken to be of 
paramount importance. Changes in body weight»urine output. 


in Iff HA Class. 

Overall, in our study, positive therapeautic benefit 
was observed in all the three groups 14 the short term as 
wel^as the long term.The improvement attained in the various 
objective parameters and the effort tolerance in cases ©f the 
control group,and the group B that redeved captoprll and 
diuretics were comparable though the latter group showed 
somewhat better improvement .The majority of these eases were 
of mild to moderate heart failure. However, k cases<3 dtfc 
predominant MR and one with MS) were having severe CHF.Theae 
also showed good response to therapy .This is a noteworthy 



feature of our study a* captopril,when added to baeellne 
diuretic therapy only das been tried in nil* to aoder&te CEF 
©o far*lt is potsibi© that the cases of group B sight have 
responded to conventional decoageetive therapy as veil .But 
the ©qucL valent or probably slightly better response obtained 
with the use of captopril gives stress to the fact that it 
could be used as an alternative to digoxla in many case® of 
CHF ©ho uere in etnas rhythm with predictably excellent 
outcoa©*Thls finding; Is la conformation with the studies 
conducted by Alicandri et al,t986 «nd the CDHRG, 1988*fhese 
patients as such ssn be saved from the risk of exposure to 
the well known side effects of digests treatment* 

The response in the groups MrB in esses of 
leehsmie heart dlsssss also suggests that captopit *«m 
produce marked Improvement when added to baseline diuretic 
tharw.lt has the distinct advantage ever digoxtm which has 
a tendency to cause #r wsrsen ventricular i^rhythsla* tihU* 
captopril has fessn shown to decrease ventricular ©ctopy 
mmm «* mm*x et si, 198 b? CMG, 1988 ) *The ess of 

dl gpgln doss net niter tin afterXead whose reduction can be 
of obvious bsnsAt in casee mt Ischemic heart dLsease and 
left veatricalsr sine has the drawback 


better response wm noted in cases min 
IIP who redeved cap topril aa Spared 1 
sag, be explained by improvement forward 








af terloadUVasodila tors have bam shown to bs more tmolidal 
in patients with primary carclioayopathy 0 'MR > IHC and post- 
operative low cardiac output states. on the other hand, 
vasodilators have bean shorn to be of rather doubtful value 
in patients having mechanical obstruction like MS & AS(Coha 
& Franciosca, 1977) *In our study the number of cases in 
different etiological group® is too snail to comment upon 
the therapeautie effect of vasodilator In relation to than* 
response to treatment with vasodilators nay bo 
difficult to evaluate in hypertensive heart failure -nay bo 
d if fi c ul t %%. evalua te as these canes are likely to reload 
even otherwise to reduction in blood pressure if brought 
under control by other anti hypertensive drugs. Ho sever* captopril 

Aw4i 

has the distinct advantage of having a potent hypertensive effe 

A 

3 cases of hypertensive heart failure studied in group B 
shoved good impr ovement in objective parameters ae well as 
the effort tolerance* Only 1 of these cases required addition 
of the aatihypertenslve aetbyldopa to control the blood 
pressure* 'i'ho average dose of captoprll use somewhat higher 

tfJ* -mm/ AM m f:M m m ptm'wt gitti) * 

fhmTrm mmm mat m h± gmtftj*; tHhfry* of fcfc# #ff#©1|® ftf tl*0 

drug in oases who had initially shorn response to captoprll 
la short tern when they sere followed up in the long tern. . 

. . ’ , - : >v ;. -i : . ' ■■ ; * ■■;■ • ' : ’ '■ '• '' ' ; 'K' : ’ . ■ .V 

Tolerance to other vasodilators in los*e*n{P«ek*r et el# W8| 
Arnold at si* 1976) .Activation of the RAS say be one of ths 
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tolerance to this drag# This may be attributed to the foot 

tiiat captoprll la a direct ^inhibitor of the BAS end thus 
acts la a more physiological manner* 

The aore recent studies have employed lowerjf 
doses of e«j>topril(23»130 »g/d).Tbe average dose of captoprll 
used in our study was 31 .23 ®g per day (range 6.23-73 ag/d). 
Our patients were presumably of lower body weight and night 
not have tolerated higher doses. Short term hemodynaedc 
improvement ( Turin! et al , 1979 j delaad et al, 19dtl Beylis* *t 
alt 1983)«nd long tern hemodynamic benefit (Ader et ml* 1930; 
Baylise ©t al f 1963) id th low donee of captoprll ere veil 
documented. Long tern clinical improvement has been reported 
by Magnaai et al* 1956;Boc«yaelli et al t 1986 and Alicandri et 
al 9 19d6 with lo« doses of captoprll .Levine et al*1980 and 
Sharpe et al, I9&0 have observed that maximal effect* of 
captoprll were evident with doses of 23 mg and a further 
increase in the dosage did not result in any further benefit* 
The commonest side affect observed with captoprll 
was transitory asymptomatic hypotansion.lt was seen in h 
eases.'fhe hypotensive effect persisted for 2V4S hoarsMji 
was seen with even very snail doses(6*23 nfi^d)bnt waned off 
later when the drag could be gradually built op*Tbe patients 
subsequently responded favourably to tre&taent*aypot«»*io» 
after initial doses of captoprll baa been observed by Cieland 
et m t i9db and posher et al,!9d&*Padker et «l»19b6 have ml m 
reported that a^rwptomatl# hypotension does not Mftff* 
antidotal therapy *ad should not prorate diacoa t ln Uat l ia i of 
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Til® present study was carried out to assess the role 
of captoprll la GIF, tooth as an alternative to dlgoxLn in cases 
of CHF la sinus rhythm, and also as an adjuvant la cases 
resistant to conventional deeongeative therapy ( dlgoxLn and 
diuretics) »The period of study extended from August, 1968 to 
July, 1989* A total of 6h patients were studied, These were 
assigned to three groupo~A,B & C* Group A redeved conventional 
deconge stive therapy, group B had all patients In sinus rhytba 
and the cases redeved captoprll and diuretics for treataent 
of OBF«£lg®xtA was withal d in these cases. Group C restored 
captoprll and digoxia tooth in addition to dl ur ©tie* .jfost ( 82$) 
of these cases were refractory to therapy with dlgoxln and 
diuretics* All the cases were in jfiHA Glass 111 or IV*The 
average dose of captoprll used was Jt *25 jag/d«y( range 6*25 sg 
to 75 ag/d^r). ; ^ 

The therapeaniic response was eraluated toy recording 
various parameters, vis, Increase In urine output, redaction Is 
toady weight, alteration in heart rate and tolood pr assure, ' ^ 

decrease in JVP, liver sine and heart «i.se(©tt X*Bay Stoo*t)| 
sad aysptosatle improreaeat in effort toleranc#,a*oo*dla£ to 
the NTBA grading* The response was seen tooth in the short tons 
(within % weeks) mid the long tera(wwre than k weeks) #fhe 
average duration of follow up was 10 weeks* 

Statistically significant isprevesenta in urine 




bo derat© CHF# 



The therapeautic responses achieved in our study 
highlight that captopril is as, or perhaps more effective, as 
compared to digoxin in cases of CHF in sinus rhythm. To further 
evaluate its effectiveness in controlling even advanced CHF 
in sinus rhythm, more studies should be conducted along these 
lines. Significant improvement can be expected when captopril 
is added in cases resistant to conventional decongestive 
therapy. Low doses of captopril are effective in CHF wad the 
side effects observed with these doses are relatively very 
few and 'insignificant with respect to clinical benefit it 
can offer* 

Our observations have been compared and discussed 
in light of available literature on the subject. 
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